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PREFACE TO EIGHTH EDITION.

The eighth edition of our hand book contains most of the
‘matter of the prior edition, with such corrections and revisions as
have been found necessary to bring it up to date.

The tables of sheared and edged plates have been revised and
plified to show the larger range of sizes which we are now pre-
pared to furnish, particularly in edged or universal plates.

Several new sections have been added and some revisions have
‘been made in the tables of rounds, flats, billets, blooms and slabs.
The table of * Properties and Principal Dimensions of Standard
“T-Rails " has been revised so that it now covers a full range of the
‘American Society of Civil Engineers’ standard sections,

Extracts from the building laws of various cities have been
revised to date by comparison with the latest published laws,
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GENERAL INFORMATION.

Our product is almost exclusively steel, made by the Bessemer or
Open Hearth process, as required, and of all qualities from the softest
rivet stock to high carbon special spring material.

Our Beams and Channels are made to conform to the American
Standards, adopted January, 1896, in which the flanges have a uniform
slope of one to six, and the dimensions, proportions and weights are
determined by a regular schedule, as shown on the diagrams on
pages 24 and 25, The standard proportions of beams and channels
are further shown on page 26.

The principal structural angles now made, are limited in number
to conform to the American Standards, adopted December, 1885, and
include twelve base, or a total of eighty-four sizes for equal leg
angles, and nine base, or a total of eighty-six sizes of unequal leg
angles, all varying in thickness by one-sixteenth inch, as shown on
pages 14 and 16 and tables herein. Tt is believed that these standard
angles include a sufficient range of sizes to meet all usual structural
requirements, but, at the same time, we will continue the manufacture
of angles of special sizes and proportions for those who require them,
as shown on pages 15 and 17.

The weights of angles, Z-Bars and T-Bars now given, are those
adopted as American Standards in July, 1902.

The method of increasing the sectional area of shapes from the
minimum or base sizes to intermediate and maximum sizes, is shown
on page 23. For beams and channels the increase from the minimum
adds equally to the web thickness and flange width, the weight of the
increase being equal to that of a plate of the same depth as the
section, and of a thickness equal to the increase of the dimensions
stated.

The method of increasing the thickness of angles and Z-Bars from
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minimum has the effect of adding to the length of the legs, as
n on page 23, so that for intermediate and maximum sizes, the
will be somewhat longer than the minimum or nominal dimen-
5, except in the cases for which we have finishing grooves, The

es of drawings of sections, pages 2 to 23 inclusive, show the
mum or base sizes of the various shapes. Sections shown on the
g5 or lists for which more than one weight is stated can be rolled
ferent thicknesses to produce the stated weights. Others for
h only one weight is given cannot be varied. FEach seclion
n herein is numbered, both in the plates and tables, for conve-
ce in reference and ordering,
‘I-Beams and Channels should be ordered of weights shown in
tables.
ders for angles and plates should specify either the thickness
e weight, but not both,
‘All weights are stated in pounds per lineal foot of section, except
in the table of rails on page 188, in which the weights are given in
ds per yard, as is customary., Weights of rolled sections are cal-
tedd on the basis of 480.6 pounds per cubic foot of steel, and 8.4
the sectional area in square inches equals the weight in pounds
lineal foot. In calculating the weights, areas, and properties of
ams, Channels, and Angles for the lists and tables herewith, the
s and smaller rounded corners were not considered.
‘Structural material, unless otherwise ordered, will be cut to length
variation not to exceed 3§ inch more or less than that specified.
or cutting to exact lengths, or with less variation than j§ inch, an
price will be charged.
sections shown herein ar~ steel.
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OFFICES FOR SALE OF
CAMBRIA STEEL COMPANY
PRODUCTS.

GENERAL OFFICES, Arcade Building, C?rncr Fifteenth .n.nd
PHILADELPHIA. M‘arket Streets, ((.?nnccled_by bridge
with P, R. R. Terminal Station.)

NEw YORK.........Empire Building, 71 Broadway.

CHICAGO vivorvvs ...Western Union Building, Corner of Clark and
Jackson Streets.

CINCINNATL ... .ivsas Union Trust Building, Corner of Fourth and
Walnut Streets.

7o o) - Y Chemical Building, Corner of Eighth and

Olive Streets.

CLEVELAND.........Citizens Building, 190 Euclid Avenue.

BUBFALO T34 1% J09. Ellicott Square, 205 Main Street.

s L e AR g Paddock Building, 101 Tremont Street.

PITTSBURG, .... .....Park Building, Corner of Fifth Avenue and
Smithfield Street,

BALTIMORE ,...0u0.. 403 Centre Street.

NEW ORLEANS, ..... Hennen Building, Corner of Common and

Carondelet Streets,

ATLANTA .,... +++v..Century Building, Corner of Whitehall and
Alabama Streets.

TACOMA............1501 Pacific Avenue.
SAN FRANCISCO. ««s. 181-158 Kansas Street.

WORKS AT
JOHNSTOWN, PA.
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STRUCTURAL STEEL WORK.

shed Steel Work for Buildings, including Beams, Girders,
Roof Trusses, etc., fitted complete and ready for erection.

STEEL CARS.
Gondola, Hopper-Gondola, Hopper, Flat, etc.

STEEL RAILS.

Steel T-Rails, 8 1bs. to 100 Ibs. per yard.
Angle and Plain Splice Bars.
Standard and Special Track Bolts and Nuts.
For detailed information, see T-Rail Catalogue.

STEEL AXLES.
Passenger Car, Freight Car, Tender Truck,
Engine Truck, Driving, Street Car,
Mine Car, etc.

CRANK PINS, PISTON RODS.

Crank Pins and Piston Rods made o any requirement.

A E BOLTS, NUTS, RIVETS, AND PIPE OR
TANK BANDS WITH ROLLED THREADS.

FORGINGS.
Axles, Crank Pins, Piston Rods and Forgings will be furnished of
bon steel or nickel steel as required and are annealed, or treated
our Coffin toughening process (patented) as specified.
Particular attention is called to our Coffin Process of treatment for
ghening Axles, Crank Pins, Piston Rods and other forgings.
Crank Pins and Piston Rods are oil-tempered and other small
Forgings will be, if desired,

See special catalogues for description and specifications of our
warious classes of steel forgings, and for small car forgings see list
on page 27 herein.




x CAMBRIA STEEL,

GAUTIER DEPARTMENT
OF
CAMBRIA STEEL CO.

MERCHANT BAR STEEL,
Including Tire, Toe Calk, Machinery, Carriage Spring, Baby
Carriage Spring, Railroad Spring, Hoe, Rake, Fork, Forging,

Bolt, Rivet, etc.

AGRICULTURAL STEEL AND SHAPES,

Finger Bars, Knife Backs, Rake Teeth, Bundle Carrier Teeth,
Tedder Forks and Springs, Spring Harrow Teeth, Harrow
(Drag) Teeth, Seat Springs, etc.

Prow STEEL,
Bars and Slabs (Pen and Pernot), Flat and Finished Plow
Shapes, Digger Blades, Hammered Lay, Rolled Lay, etc,

CoLp ROLLED STEEL,
Rounds, Squares, Hexagons, Flats, Shafting and Special Shapes.

STeEL Discs witH RoLLED BEVEL,

10" to 20/’ diameter for Harrows, Drills, Cultivators, etec.
23" to 28} diameter for Plows.

PRESSED STEEL SEATS FOR AGRICULTURAL IMPLEMENTS.

For Gautier Steel Department Products not listed herein, see
special Catalogue, or address,

GAUTIER DEPARTMENT,
Cambria Steel Company, Johnstown, Pa.
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STANDARD BEAMS,

B, 25

B. 29

B. 33
WT. 35, 80, 35 AND 401LES,
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B. 41
WT. 318, 85 AND 40 LBS.
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BEAMS.
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SPECIAL BEAMS.

B. 109
WT. 80, €5, 70, 74
AND B8O LBS.
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STANDARD BEAMS.
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48" B.65
T' WT. 68, €0, 65 AND 70 LBS.
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STANDARD BEAMS.

]

.60

24"
I

B. 89
WT. 80, 85, 90, 86 AND 100 LBS.

3,267}

7.00
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STANDARD CHANNELS.

el

13 AND15.5 LES,

c.17
c.21
WT. 0.75. 13.25, 14 75. 17.36

WT. & 10.5,

JAND 19.70 LES.

"

C.25
WT. 11.26, 13.75. 16:28, 18.75
AND 21.25 LBS,
-

ot
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STANDARD CHANNELS,

.- C.29 r429"
TR W, 13.25, 19, 30 AND 35 LBS. ¥
© o)
<4 A
qq '”n - N
1l -u
1 1 -1
s o #
‘ MM
T C.83 5
z: WT. 18, 20, 26, 30 AND 85 LBS, a!
o ©
© ©
: ol
o 8¢ o !
1] = -L
e Py - st
L .
: 428"
R C. 41 1
% WT. 90.5, 28, 50, 85 AND 40 LBS. i
3 0
F 1
E’I ,33, " “
i -
s ¢TI O S -
o a0’ SPECIAL CHANNEL.
¥ C.o1
:(fs WT. 214, 280, 26,4 28.0, 314 AND 33.0 LBS.
Qi -.41” "
i .34
1 =1
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7.60%
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B
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('WT. 32, 85. 87, 40, 45, 50
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SHIP CHANNELS.

C. 86
WT. 16.2 LES.

"
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;‘_____ ——— “_6’1"‘""_—__-
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STANDARD ANGLES WITH EQUAL LEGS.

; PN
A & WRa1To WT. 4910

A. 17 - A.19
.. B.5LES - . 12.5LBS,
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SPECIAL ANGLES

A. 43
WT. 3470
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STANDARD ANGLES WITH UNEQUAL LEGS,

R A.97 P A. 90
A o WT. 8.8 TO / e WT. 7.2 TO
) ‘(. 18.31LBS,
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SPECIAL ANGLES WITH UNEQUAL LEGS.

" A. 151, ool AL133
v . WT.4570 =4 "'\.. WT. 0.1 T0

Mo 10.4 LBS: e,
- *._18:0 LBS,
% (t3

A 149 T "

. A. 135
b '{&‘ WT. 11.0 TO

A, 127

WT. 2.5 T0
A B Ngoo L A, 109
YT et A0 WL 15.0 TO
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STANDARD Z-BARS.

Z.29
WT. 18.0 TO 33.0 LB&

Z.21
WT. 8.2 T0 124 LBS

= pars

et}

e
|
10§




Z.57

WT. 33.7 70 28.1 LBS *—--—-2 37 J8

i
----- + Z.61
WT. 20.3 TO 34.6 LBS,
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SPECIAL Z-BARS.

20

= m.ﬂl in.all..smm.rllunﬂh.ﬁ.-.%.ﬂ o

Z.73

WT. 22.1 LBES.
3

o
4

.,_f_____,é

CRANE RAIL.

rpm: ik

-

e

s

"

B. 173

BULB BEAMS,

Z. 67
WT. 16.8 LES,

-mm-3

"y

WTS. 14.0, 16.8 AND 18.4 LBS,
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T. 69
WT. 7.0 LBS.

CAMERIA STEEL.
T-BARS WITH EQUAL LEGS.

Ti

1
CWEI0pLES
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T-BARS WITH EQUAL LEGS.

‘T. 18D T. 187 T. 183
WT. 10 LBS, WT. 1.7 LB3. WT. 16 LBS.
1§ et el o

o ey [l —~ ¥ e -2
% & [ Y -l- n|®
L% I...:*. 1] - ST
- k5 - ol

. S|

T-BARS WITH UNEQUAL LEGS.

T, 181 T.
WT.14 LBS. WT. 1
ety =

i

T. 138
WT, 14,9 LBS.
1 AN




T. 568
WT. T.2LBS.

T-BARS WITH UNEQUAL LEGS.
T. 62
WT. 7.6 LBS.
METHOD OF INCREASING
SECTIONAL AREAS.

T. 65
WT.7.2LBS.
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STANDARD BEAMS.

‘SWY3E QHVANVLS WNWINIW 404 WYHDYIA

e ~0C | 91| '@1v0B Hidad
. 2 e
O L L0el  aBP e N DS GRS

1%
g 8
g
O Lgid o8 i
.39@.\ .3@%
\\ .g.nlll.ll..l.l-l.
o oo.n\.\\\\.\W\\L sgoRVIA
» - \l\ g m WI
sweag prepues 105 (31-4) 1 e 10[(3144) 2 D] =1
[ *afiuey o1 (aqresed ([-1) Spxy [enna)N ‘ensaul jo IAWORY = |
o3 ..sﬂmuzessms.‘ﬁimwulg%u%a " R
.W - = -=_:—u0uA uonIag
s (3=q) 3 + p1 = vary
B8 X vary == 1005 3ad Tz .,rhullhu\.. —

:sweag-] jo satuadod a1 03 aye[ax weaSwy(] pue sepnuuioy Juimoq(oj 3y,




CAMBRIA BTEEL.

 STANDARD CHANNELS,
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STANDARD BEAMS AND CHANNELS.

The following data are common to all I-Beams and Channels, with
the exceptions stated :
¢ = % Minimum Web.
C = Minimum Web 4 J inch.

s = Minimum Thickness of Web —t Minimum for all Channels
and Beams, except 20// I and 24// 1.
For 20’/ Standard I s =.55/ t Minimum — .50/,
For 24// Standard I s =.60// t Minimum = ,50//.
For 20/" Special I s = .65/ t Minimum = .60/’

The Slope of Flange of all Beams and Channels is 163 %
= 90 — 2T/ — 44/ = 2/ per foor.
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FORGINGS FOR CAR WORK AND OTHER
SMALL FORGINGS.
Cylinder Push Rod. Floating Lever Fulcrum,
Reservoir Release Rod. Grab Irons.
h Bars. Hand Brake Lever Carrier.
om Follower Guide Hand Brake Lever Fulcrum.
tom Side Bearin Hand Brake Lever Guide,
ket for Brake Shaft. Hand Brake Rod.
¢ Beam Hanger Hand Brake Rod Guide.
e Beam Hanger Carrier Hand Brake Rod Stop.
¢ Connection Rod Carrier. Hand Brake Rod with Threaded
e Levers. Connection for Malleable
e Mast. Stop.
¢ Mast Yoke. Hook Bolts.
e Pins. Inside Body Step.
e Rods with Clevises King Bolt.
e Step Bracket King Pin Support.
ook. Lever Guides.
n Link. Live Truck Lever Guide.
mn Bolt Nut Lock. Main Follower Sprocket Wheel
ler Yokes. Shaft,
ling Links. Operating Shaft.
upling Pins. Operating Shaft Cam,
Levers Connecting | Operating Shaft Cam Stops.
3 Operating Ratchet Pawl.
Cylinder Lever Fulcrum. Operating Ratchet Pawl Guard.
oo ﬁh"i“ U-Bolt. gxpe gllamp. s
or Hi ipe Clamp and Support.
: HigPi.ns. Pushrod Carrier, e
or Operating Lever. Ratchet Wrench Dog.
por Safety Chain Eye-Bolt, Roping Staple,

Bor Safety Chain, Hook and
'Léﬁb'

joor Safety Chain Support.

joor Shaft Pawl. e

joor Tumbling Link.

raft Cylinder Support.

Sheave and Link Pin.

Side Stake Pockets,

Sill Step.

Suspension Spring.

Suspension Spring H 4

Tie Bars wilth Epset Endx or
Plain,

Top Body Tie Angle.

Top Side Bearing,

Truck Bolster Tie Bar,

Truck Door Stop, Chain Clamp
Hooks.

Truck Levers.

Truck Side Bearing,

U-Bolt Clamp for Angle Valve.

Uncoupling Lever,
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TABLES OF SQUARES, ROUNDS AND FLATS.
STEEL SQUARES.
All sizes from '/ to 2}/ increasing by ;"
All sizes from 4/ to 1§/ increasing by
All sizes from 37 to 83’/ increasing by g/’
All sizes from 3% / to b}/ increasing by &/

STEEL HAND ROUNDS.
All sizes from §// to 7/ increasing by &/’

STEEL GUIDE ROUNDS.

All sizes from &/ to 1" increasing by !/
All sizes from 1// to 1}/ increasing by ,//
All sizes from 1}/! to 13/ increasing by &/
All sizes from 13/ to 2/ increasing by &/
All sizes from 3J;/ to 533"/ increasing by }/
All sizes from 633// to 74,/ increasing by 3/

STEEL INGOTS.

DIMENSIONS,
el WEIGHT.
Bt | Top. GRADE.
N _Inclm. N _-E:; ?nn.mis:__
22 x19} 20 x16 6000 to 7000 | Open Hearth or Bess,
25 x20 23 x17 7700 « 8700 “ (T
27 x 2 23 x 18 8800 < 9800 “ 88 o B s 08
20 x25 . .274x22 12000 ¢ 13000 | Open Hearth.
39 x25 | 374 x 22 16000 ¢ 18000 o “
b2 x4 50} x 22 22000 ¢ 24000 “ “
295 x295 | 28 <28 | 20000 « 22000 | « =
20 x29 264 x 265 | 14000 * 16000 I e
37 x 31 x 27 22000 24000 “* "
49 x3 48 ‘x 28} | 23000 « 26000 “ 5
C gmonn
15" to 867 square or
round.
Maximum Length 15 feet. 7000 « 40000 . 0




CAMBRIA STEEL.

STEEL BILLETS, BLOOMS AND

SLABS.
THICENESS, WIDTH, |  THICENESS, WIDTE. THICKNESS,
e Inches, Inches, Inches, Inches. Inches,
3 12 2.0 12 A4 2 1020
3 to 3} 13 2 % 13 25 2 30
3¢ 4 14 A | ¢ 26 2 =20
4 Y 4} 15 2 v 15 27 2 w20
3 " b 16 e | 28 2 20
bl 17 AL 35 8§ 15
- AL 18 2 % 18 36 3 “15
A o by d 19 2 419 37 1
g.¥_8 20 £ %20 43 5 “15
- Tl 21 3 4% 49 b “15
: 2 “10 2 2.4.% 50 5 “15
. = 23 R

larger than 4/ x 4/ can be furnished in thicknesses

ng by §/".
lets, Blooms and Slabs, of sections given in above table, can be
hed within the limits of length given in the following table,
ed the weight does not exceed the maximum given for the

sizes,
> wiprg, | SPOTONAL | LEWGTES, MAXIMUX
- SEOTION. AREAL. | Minimum,|Mavimum,|  WEIGHTS.
Inches, 8q, Ins, Pt [Ins | Feet, Pounds,
Slabs | 8to 7| 9to 16 16 10 300 to 600
Gy 0 4«17 /16 <36 |3 | 0| 30 | 1600 « 3600
sand Slabs| 6 « 34 | 86and over| « | « “ 3600 * 20000
_" “ ' 35 W 87 105 “ 13 " 73 “m “« 20000
L.: “ “ ss “ 50 '11‘ “ [ “ “ 2? llm W m
SPECIAL STEEL BILLETS.
] Minimum, Mazimum, Increasing by
"B:llm "x 13 "x 34 L
1d Corners., . 11;: x 11:3 ﬁu x 411 s’




30 CAMBRIA STEEL.
EDGED PLATES.
THIOENESS IN INCHES,
Width
h:“’fsi‘fsﬁt’ci?aﬁ‘?%[iil'}i%z
i LENGTH IN FEET.
|
4 80 100 /100{100 {100 75 | 75 | 50 |50 | 50 [ 40 |25 |20 | 16 | 16
b 30 130 (30 |30(830|30|30 |30 /30|25(2 |16 (16|16 |16
6 30 |30 |30 |30 |30|30|30 303025 16 |16 |16 | 16
7 25|25 125 |25 (25|25 (252 |25(25(20 (1612|1210
8-10 |90 (90 9090|9090 |90 |90 (90 |90 |90 90|90 (80|70
11-13 |90 |90 (90 |90 {90 |90 (90 |90 |90 |90 |90 | 85 | 75 | 60 |55
14-16 |90 (90 {90 (90 |90 {90 (90 |90 [90 | 90 |90 | 70 | 60 | 50 |45
17-19 |90 (90 |90 (90|90 |90 (90|90 | 90 75 |60 | 50 | 40 | 85
20-22 (90|90 90|90 |90 [90|90|90 |85 |75 |65 50|40 35|30
23-24 (9090 ({9090 |90 )90 90|90 80 60 |45 | 40 | 35 | 30
REGULAR FLATS.
WIDTH. ‘ THIOKNESS. WIDTH. J THICENESS,
= Dhas, | DA | ke | Dnokss,
to to jtod to 1
el e
Variation for intermediale widths and thicknesses g/,

|
2 | to 1}

41 dto12
2 i 1 5 “ 2
A
4 :' i “ 21 8 Ti “ %

Variation for intermediate thicknesses &'

THIN FLATS OR LIGHT BANDS.

WIDTH, THICENESS.

- 4 No, 10 to No. i ing
4/ to 8// increasing by /" bylgat?g:: : 16 gauge increasing




CAMBRIA STEEL., 81

SHEARED PLATES.

THICENESS IN INCHES

B8 [1s

s‘a‘a[rjuluywlz

720
|20
: 120
20

70
|70

720 720,720 720 400 400
720 720 600 600

720

a7
875/ 425
350

450
400,

875 450{475

i _ﬁ_

S &3
g3 8

LEXGTH IN INCHES,
|l :600'550|550 ’475|&00=4M ‘
e ! ey i i 2 !mml‘m!m
msmrmolsoo] | b mm‘mmm
mmwolsoojssoasosso '5004754M4MI [400
720 660 | |500550650|525‘ 400/ 400 400
550155050030060055055&5004004003?5375
550!550600 3005505004?5'8753‘?5350350
|500|525‘ ‘550525500’450'350!850825%
lmmmwwwmm‘w

{ | l 4504254M800800
375375‘ 4004004003?5'-850280230250%0

1350 350 350 ‘ 350,350, 350/ 325, 260

300'&5350&50850850850300240240220223
1752@200225250250250250250| 200 200/ 180180
1751?5200%225‘&5225925' 1180130175175

160 156(156

150 144 144

I i

175 zm‘auo]mo 200,200 180‘175

} 150 150 175 175175, 160 150




32 CAMBRIA STEEL.
WEIGHTS AND DIMENSIONS OF
STANDARD I"rBEAMS.
i D?fth nght Azga Thiai;;xess Wiq}th Pags
Beam, oot, Section. Web. Flange.  |Number of
Number,
Inches. Pounds, Sq. In, Inch, Inches, Section,
Bb 3 5.5 1.63 A7 2.33 2
® & 6.5 1.91 26 2.42 i
& i 7.5 221 .36 2.52 e
B9 4 7.5 2.21 19 2.66 2
“ 3 85 2.50 26 .73 i
b 5 9.5 279 .34 2.81 gt
=4 “ 10.5 3.09 A1 2.88 ik
B 13 5 9.75 2.87 2 3.00 2
i “ 12.26 3.60 .36 3.15 i
i g 14.75 434 .50 3.29 -
B17 6 12.25 3.61 23 3.33 2
e “ 14.75 4.34 .3b 3.45 i
. " 17.25 5.07 A7 3.57 “
B21 7 15.0 442 25 3.66 2
o o 17.5 5.15 .35 3.76 5
g “ 20.0 5.88 46 3.87 e
B25 8 18.0 5.33 27 4,00 3
w “ 20.25 5.96 .35 4.08 &
i @ .75 6.69 44 417 4
L “ 25,25 7.43 53 | 42 | «
B9 9 21.0 6.31 29 4.33 3
& # 250 7.35 41 445 £
w i 30.0 8.82 57 4.61 “
g % 35.0 10.29 73 477 “
B33 10 25.0 7.87 31 4.66 3
= $ 30.0 8.82 45 4.80 i
@ o 35.0 10.29 .60 495 “
e Ly 40.0 11.76 75 5.10 %
B41 12 31.5 9.26 .35 5.00 3
“ “ 3.0 10.29 44 | 509 “
“ “ | 400 1076 | 56 | 521 4
B53 .| 15 2.0 12.48 4 5.50 4
i o 45.0 13.24 46 5.65 -
. s 50.0 14.71 .56 5.65 ¢
4 & 55.0 16.18 .66 5.75 s
5 b 60.0 . 5.




CAMBRIA STEEL. 33
WEIGHTS AND DIMENSIONS OF
STANDARD I-BEAMS.
b Weight Ares Widh | Page
& of of of
Beam, Section, Web, Flangs.  [Number of
Inches. Pounds, 8q. In, Tnoh, Inches, Section,
18 55.0 15.93 A6 6.00 [
At 60.0 17.65 b6 6.10 “
L 65.0 19.12 .64 6.18 “
i 70.0 20.59 72 6.26 “
20 65.0 19.08 50 6.25 7
» 70.0 20.59 .58 6.33 i
. 75.0 22.06 .65 6.40 “
% 80.0 23.32 50 7.00 8
4 85.0 25.00 57 7.07 “
“ 90.0 26.47 .63 713 “
L 95.0 27.94 .69 7.19 “
“ 100.0 20.41 (] 7.2 ¢
WEIGHTS AND DIMENSIONS OF
SPECIAL I-BEAMS.
n.&m w;g:t 1:? ma::‘n- Width Page
Beam, Soction, Web, Flange,  |[Number of
nches. | Pounds, Sq.Inchs, | Inch, | Inches | Setion.
12 40.0 11.84 A6 5.25 4
“ 45.0 13.24 58 5.87 %
“ 50.0 1471 70 5.49 s
o 55.0 16.18 82 5.61 .
15 60.0 17.67 59 6.00 b
“ 65.0 19.12 .60 6.10 o
& 70.0 20.59 .78 6.19 #
“ 75.0 22.06 .88 6.29 "
" 80.0 23.563 98 6.39 u
16 80.0 23.57 .80 6.40 b
" 85.0 25.00 90 6.50 4
# 90,0 26.47 99 6.59 “
i 95.0 27.94 1.09 6.69 4
“ 100.0 20.41 1.19 6.79 -
20 80.0 23.73 60 7.00 7
“ 85.0 25.00 b6 7.06 “
“ 90.0 26.47 T4 .14 “
“ 95,0 27.94 Bl 7.21 “
¢ 100.0 2041 88 7.28 “




b s cota e e . L b

34 CAMBRIA STEEL.
WEIGHTS AND DIMENSIONS OF
STANDARD CHANNELS.
Dep:h Weight Lre{a Thickfneﬂ Wi\}th
Sooion | hgunal, | Toot i | W | ™
Fumber, Number of
Inohes. Pounds. 8q, In. Inch, Inches, Section.
C 5 3 4.0 1.19 47 1.41 9
¢ “ 5.0 1.47 .26 1.50 %
% i 6.0 1.76 .36 1.60 *
9 4 5.25 1.55 A8 1.58 9
5 4 6.25 1.84 25 1.65 e
> “ 7.25 2.13 .33 173 “
013 5 6.50 1.95 19 1.7 9
- “« 9.00 2.65 .33 1.89 &
“ % 11.50 3.38 48 2.04 &
017 6 8.00 2.38 20 1.92 9
L ¥ 10.50 3.09 32 2.04 o
4 . 13.00 3.82 44 2.16 %
W 4 15.50 4.56 b6 2.28 ¥
021 7 9.75 2.85 21 2.09 9
b i 12.25 3.60 .32 2.20 4
& gt 14.75 4,34 42 2.30 °
[ Ly 17.25 5.07 .53 2.41 $
“ - 19.75 581 .63 2.51 “
0 25 8 11.25 3.35 22 2.26 9
" it 13.75 4.04 8l 2.35 $
" by 16.25 4.78 40 2.44 “
“ g 18.75 5.51 49 2.63 s
“ “ 21.25 6.25 58 2.62 8¢
029 9 13.25 3.89 23 2.43 10
“ “ 15.00 441 29 2.49 #
“ “ 20.00 5.88 45 2.65 &
“ “ 25.00 7.35 61 2.81 s
033 10 15.0 4.46 24 2.60 10
“ “ 20.0 5.88 .38 2.74 i
b e 25.0 7.36 53 2.89 o
“ $ 30.0 8.82 .68 3.04 e
L i 35.0 10.29 82 3.18 &
041 12 20.5 6.03 28 2.94 10
“ “ 25.0 7.35 .39 3.06 i
“ “ 30.0 8.82 51 317 fé
“ 5 35.0 10.29 .64 3.30 3
@ + 40.0 11.76 .76 3.42 #




CAMBRIA STEEL. 86

WEIGHTS AND DIMENSIONS OF
STANDARD CHANNELS.

Depth Weight Ares Thickness Width
of = of of of | Page
Channel, oot Beotion, Web, Flange, |Kumber of
Section.
Inches. Pounds, 8q. Ins, Inch, Inches,
15 3 9.90 A0 3.40 11
i 35 10.29 43 3.43 !
it 40 11.76 52 3.52 i
i 45 13.24 .62 3.62 &
o 50 14.71 72 3.72 i
" b5 16.18 82 3.82 Ly
WEIGHTS AND DIMENSIONS OF
SPECIAL CHANNELS.
s | v | am [t i e
of per of of of | foreachPound| Pege
Channel, | Foot. | Section, | Web. | Flange. i‘l!:f;;"_ of Fumber of
Section,

Tnches, Pounds. | Sq.Ims. | Inch. | Inches, Inch,

6 15.2 446 | 35 | 3.50 049 12

6 19.0 558 | 41 | 3.506 .049 12
# 21.8 636 | .64 | 3.60 & i

7 | 209 | 815 | 45 | 845 13
10 | 2.7 | 638 | .38 | 338 | .02 13
12 214 630 | 31 | 264 [ . 10
« | 289 | 708 | % |20 © u
« | 264 | 7T | 44 (276 v u
w | 289 | 850 | 0 |28 | L
« | 8t4 | 024 | b6 [ 289 | o« “
« | 389 | o9 | .62 [ 296 | "
13 930 | 88 | 400 | .028 1

1029 | 45 | 408 | + “

gEss%sg
3




CAMBRIA STEEL.

= |
|

WEIGHTS AND DIMENSIONS OF STANDARD

ANGLES.
EQUAL LEGS.

g | =]
B3 2| 2282 3IRSILSBE IIRQBIABVIR SBZLIVIIIN
2 5 — ol od ol ——oicicicdiedod cigicicdcdodifidid cicicdeddvid s
uw.m o S0P SN nn RIQO— HDOS ol CRNMOMI--IOR AN
= w:m 15 S =00 < SN0 S o I~ B i QIO F D D00 00 6 vt O = 15 = 00 5 v
v -
m § | 5| =i i T S B A s o S T e

RV MEITMeMm
L

eV N RV DO

e Sl
RN MMERMN
L

STV DOV ET oD D oD

it g o e
L

o

Section | pimansions,
Inches.

Num-
ber,

3 W
2.8 |4 =8 2 BSIRT BUSTIAI RISVBE IS5
m uw”.. i g " R o — ——
.muw.m. BM Meng Saow Nawmsia ety IBSEeRS s
s == e e I0] - 0icioNod oicicd W= ocicd=wwine  od il
N
;
e -l
3 m ﬁ 2| el i Ameied el aRdeloeeie Hodwellnenlien wieedd?
El e e =it =9 b o o o
5 —— — e vt et i IOISICISIGT SIGIoN
m Md MMM MMM ME O MMHMME MM KHMM HUMHHM HNHNK
=1 sere |t iy ) e iy Ay L e e e =itleieaeicy
5 | P o — et ittt oyt i = GIGIGICAGIGT GIGAGT
e
g8 3 I e =I5 O o T S,
. = = =5 o SRR e i T L g i T e o
z = = - - - - - = -

Standard Angles vary only by & inch. Sections shown on page 14.




CAMEBRIA SBTEEL.

a7

EQUAL LEGS.—Coxmun.

EIGHTS AND DIMENSIONS OF STANDARD
. ANGLES.

) _(Weight| Area :
Dimension o pr | of wmm
BESE. | Poot, | Section. | Num- ness.
I - w' i
Inches, | Tnch, [Pounds.| Sq.Ins, Inches, | Tneh.
x6 a 14.9) 436 | A 35 8x8 4
Bx6 | o5 [172] 506 | « | 8x8 | &
6x6 4 |1968| 575 | « 8x8 ]
| x6 | 75 [219] 644 | « | 8x8 | §}
I 6x6 | 3 |242] 711 « | 8x8 | 3
IR RIE R R
-axu § (287 844 | « | 8x8
[ 6x6 | 13 [31.0] 909| * | 8x8 | i3
Bx6 81| 974 | ¢ 8x8 1
6x6 | i) 353|103 | « | 8x8 |1,
Bx6 3741100 | « | 8x8 |1}
Angles vary only by J; inch

Sections shown on page 14,

UNEQUAL LEGS.

'EIGHTS AND DIMENSIONS OF STANDARD
‘ ANGLES.

Thick- | Weight| Area .

Inches. | Inch, [Pounds.| Sq. Ins, o
x2 | 2 [ 28] 81 [A93/8 x2)
: xg 13 2‘% }g’f “ 13 x2j
p X o o

2 | Y| 63| 155 |A %53

x® | (681|178 | o |8
%2, | 4 | 88120 | g
x2 | ¢ 76|22 | o |3x2
x2 456 | 1.32 “ 18 x2
x2 w | 56| 168 | “ |34 x2
x2 6.6 | 1.93 “ 13x2
x2 % 76| 22 “ 18 x2
x2 85 | 250

B b * i £ 1 b b —
R
roroto 1e

134

lard Angles vary only by Jsinch. Sections shown on page 16,




a8 CAMBRIA STEHEL.

WEIGHTS AND DIMENSIONS OF STANDARD

ANGLES.

UNEQUAL LEGS.—Cosmivuzn,

_|weight| Ares . [Weight| Aren
anmm per | of mnm-mum pr | of
Kum- ness. | Poot, | Section. | Num- eSS, | Poot, | Bection,
ber, ber, |- —_—
Inches, | Imch. |Pounds.| S8q, Ins Inches, | Inch. |Pounds.| 8q.Ins,
A 978 x38 66| 194 |A108{5 x3} 87| 256
« |8k x3 79| 230 | % |5 x3} 104 305
« |3ix3 01| 268 [ « [5 x3 12.0| 853
« |3fx3 | ¥ |102] 300 | « |5 x38! 136 4.00
 |8hx8 | g (114 334 | « |5 x3%| & |162] 447
« |3§x3 | % [125) 868 | « |5 x3}| 3 [168| 498
« |8yx8 | 43 [186| 400 | « |5 x3 183| 538
“« 31x3 147| 482 | « (6 x3 108 5%
“ |3hx8 | §3 (158 463 | « |5 x3}| {3 [213] 625
“ |8 x3 *; 63| 498 | « |5 x3 27| 668
“ |b x3 242 7.09
A05/ 6 x 3 11.7| 843
A4 x3 | 5| 72l 200 [ KB X3 3 BT S
4 x3 85| 249 | .
6 x84 15.3| 450
% 4 x3 9.8 288 W 6 x38 ”’ 171 5.03
“ |4 x3 11826 | . |8 xst B
s iz |4 |olas | L8 <33 | 44 | 208/ 600
“ |4 x3 |y 1) 3 | g Tarl 150 6
« |4 x3 160 480 | o |§ <3| ¥ (57| 75
w (4 x3 (43 122] 508 | o (g x| f | 23| koo
“14x8 | & [183) 538 | . g 3f| ) |289] 850
M07/6 x4 123 .61
Motlb x3 | o | 82 241 | |6 x4 143 4.19
“ x % L X
5 x3 98| 28 | « |6 x4 162 475
“ |6 x8 1.3/ 931 | « |8 x4 | & [181] 631
“ |6 x3 128/ 87 | * |6 x4 | & |200| 556
“ |5 x3 ,3, 143| 419 | » |6 x4 | 1} |218] 641
“ |5 x3 | 3 |1567| 46t [ « |6 x4 | 3 |236] 694
« [5x8 [ g3 171 6508 | « |6 x4 | {3 |264| 747
w |8 x3 | ¥ |i8s] sas | « |6 x4 %72| 7.99
« {5 x3 |43 199| 58 | « |6 x4 [ §3 |289| 850
“ |5 x3 '; 212/ 624 | « |6 x4 | 1 |30 9.0

Standard Angles vary only by f; inch.

Sections shown on page 16




CAMBRIA STEEL. 39
IGHTS AND DIMENSIONS OF SPECIAL
ANGLES.
EQUAL LEGS,

. (Weight| Ares Wi Area
A ]?: of | Sestion| pimensions, i ;ﬂt of
mess, | Foot, | Section. | Num- mees. | Poot, | Bection,

ber,
Inch, |Pounds.| g, Ins, Inthes. | Inch. [Pounds.| 5q. Ins.
Y| 28| 81 |A 4 41 x4 93| 272
37| 107 “ l4dxd 11.0| 3.4
45| 131 " x 44| 128| 3.7
5.3 | 1.55 “ |4i x4 14.5| 4.25
61 ] 1.78 @ :! x4 162| 4.7
“ l4hx4d| § |178| bAU
“ |4fx 44| $1 | 195 bR
v | 34 1.00 [A47 5 xb 128| 8.61
45| 1.32 “ |6 xb 14.3 | 4.19
5.6 | 1.63 “ |6 xb 16.2| 475
6.6 1.93 “ |6 xb | % [181] 631
w | 7.8 222 # |5 xb 20.0| 5.86
85| 250 “ |6 x5 21.8| 641
Sections shown on page 15,




CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF SPECIAL
ANGLES.

UNEQUAL LEGS.

Soction | Thick- | Weight! Area L,am | Thick- | Weight| Ares
Dimengions. of Dimansions, l%:i. of
Yum- ness, | Foot, | Section, | Num- TeE8, Section,
ber, —_— ber.
Inches, | Inoh. |Pounds.| Sq. Ins, yo Inches. | Inch, Pounds.| 8q. Ins.
A170/ 12 x 110 28 |am03 x2 | & | 81| .91
bxM W18 x2 3: a1] 119
Al67( 13 x 3| 4 | 1.0 27 o g x% gg 1.47
i x 9| 174
aes| 13 x13| o | 28| &t | |3 X3 1%.: s
A63[ 153 x 12| & | 18| 53 [ “ |3 x2 [ & [ 77| 225
Aot x13| & | 21| .60 |A14934xR | F | 62| 1.8
S 3 ﬁ Xiﬁ §§ Sg Ast 3 x2 | 4 | 45| 132
“ 12 x18| ¢ | 39| 113 | ¢ [8%x2 | o | 68| 1.63
B
w12 x1§| 5 | 44| 129 | © g xg } g»g égg
13 x i
m23l2 13| 2 | 15| 48 | « |84x2 | ¥ | 85| 250
619 x13| 5| 22| 63| « si x2 | 5| 95| 278
i g x% ;tg ig 1.33 « |3tx2 | § | 104] 305
“ x 5
W 12 x1p| % | 40| 118 |A131]4 xSi % | 7Tl 2%
“ |2 x1}| 5| 46 136 | « : xg 1; 1835 2,68
A 84I 2ix1}| 5 | 87| 107 | « |4 :33 ¥ | 119 gigg
M|ghxis| A& | 28| | . (¢ X3 o103 A3
4 2§"1? $ | 301 81 w1y x3l| 33 |160] 469
L 2 xl‘ 18 s-? 1-08 . 5 j
“ |2 x 1] 44| 127 ’ :
o [fxi}| & |50 1 (A 4=t §) 8 208
o 3 i y “ 144x3 ¢ [ 119 350
il gi . ii’ 1 AR 41. x3 | 75 |138] 891
“ (obx1k| & [ 40| 146 | ¢ [44x8 | & | 147) 430
u“ 2i X 1} l? Y 1.36 - 4&; x3 }‘{r 16.0 4,69
« |2t x1y| ¢ | 53| 1.56
g M35 x4 11.0| 8.24
M8l x1y| | 26| 77| ¢ |5 x4 T%, 128 8.7
W lodx1l| ¥ [ 84| 1.00 | ¢ [5 x4 | & [145| 42
o |odx1l| o5 42| 124 | ¢ |5 x4 | % |162] 47
|2kl oy | 80| 146 | 4 5 x4 | §|178] b2
“ 123 xli s | BT 1.67 | ¢ [ x4 | | 1956]| &7

Sections shown on pages 15 and 17,




CAMBEBRIA STEEL. 41

HTS AND DIMENSIONS OF SPECIAL
ANGLES.

UNEQUAL LEGS. Coxtivu,

Thick- | Weight| Area .| Weight! Area
per of L""hl Dimansions. g per of
eSS, | Fool, | Section, | ¥um- o8, | Poot, | Section.
Inch, [Pounds.| 8. Ins, b ey T 8q, Ins,
,;, 15.0| 441 | A109 7 x g ] 249 78

170 500 | “ |7 x38%| {} | 268 7.8
o |19 ] 559 | « |7 x S 287 843
# (200 618 | « [7 xli 11 | 305/| 897
$1 1230 675 | « |7 x8%| 1 | 23| 950

Sections shown on page 17,

Thiok- | Weight| Ares |s i Thick- | Weight|  Ares
per of Dimensions, per of
ness, | Fol, | Section, | Bum- nest. | Poot, | Soction.
Inch. [Pounds| Sq. Tns. * Inches. | Inch. Pounds| 8q. Inx
# | 1.3] 36 | A253 33 x2 ’ 64| 1.88
vr | 1.8 53 “ 18 x2 | yo | 74| 218
- x2 4 | B4 | 247
11| 21| .60
Sections shown on page 15, &
WEIGHTS AND DIMENSIONS OF
BULB BEAMS.
Depih | Weight | e | Thickness | Width |Dismeter| p,,,
o per of of of of
Beam. | FPoot. | Boction. | Web. | Pange. | Head | Numbor of
Inches | Pounds, | Sq.0ns | Dmch. | Inches | Dnchen, | SO
6 14.0 4,11 4. 20
6 163 4.48 4 '
6 184 5.42 ) 4 ¥




42 CAMBRIA STEEL,
WEIGHTS AND DIMENSIONS OF
REGULAR T-BARS.
EQUAL LEGS.
Width | Depth | Thickness | Thickness | Weight | Area
Sostion of of of of per of
omber: Flange, | Bar, Flange. Stom, Foot, | Section.
Inches, | Inches, Inch, Inch, Pounds, | 8q. Ins,
B b 1 1 0 to 4 1.0 b1
Ti81 | 13 | 13 ,§, “« g ,%, w sl yan | il
718 | 1 I (ds | datd| 18| 4
T8 | 1 e lgeqnl 17| 48
T189 | 1 1 o ¢ 3 s = i 1.9 .bb
TsT | 2 2 t L “ ol 87 | 107
T 3| 2 R AR 44 | 128
T4 | ; “ b j w42 | 121
T 42 2 24 iy & IR b0 | 1.46
T 49 21 3 S e &5 56 | 1.63
T 67 | 8 8 | & fe® & | 68 | 199
T 69 | 3 i u 37 g wo | 79 | 281
T 73 3 3 "oy ‘P 101 | 296
T 97 33 3} “ el 3 Y] 93 | 274
T 108 4 4 “ I “ 1109 | 819
WEIGHTS AND DIMENSIONS OF
REGULAR T-BARS.
UNEQUAL LEGS.
Width | Depth | Thickuess | Thickness | Weight | Area
Saction of of of of per of
Wiaiks Flange, | Bar, Flangs, Stem, Foot. _sic‘tinn.
Inches, | Inches, Inch. | Inch Pounds. | Sq. Ins.
T 185 11 1 vy to % to 1.5 i 44
roe | of | 11°| e ,5, o r: 30 | 86
P27 | 28 | 3 [Hedi| 3 il 45| 13
T 66 | 2 8 | § ok § o] 78| 810
TR | 2 Smlik ey 3 75 | 221
T 6 |8 2} g « x| 20| 72| 21
T8 | 8 4 “ T « 72| 93 | 274
T 101 3i 4 | 4ug « 2| 100 | 294
T120 | 4 % | " Tg Y F | 80| 229
T138 | 4% | 3} |G| # 149 | 437
T140 | 4% | 8% | “ P |$ito§ | 169 | 465
169 | 5 | 8 |FuX|3je )| 136/ 309




CAMBRIA STEEL, 43
WEIGHTS AND DIMENSIONS OF
Z-BARS.
Thickness Area
Mt | M (awal VE | & e,

Taches, Tobes | Tk, | Teunda | By Ta | oo
3 2 67 | 107 | 18
87 2}5* ,i, 84 | 248 | ©
3 2 97 | 286 | 18
3% 2}2* ,g. 14 | 33 |
3 21 3 125 | 860 | 18
37 23 e | 12 | 48 | «
4 8% t 82 | 241 | 18
4 3 U 103 | 308 [ «
4 3 § | 124 | 368 | «
4 3% bk §omes o oawaats
o | s i 58 | 468 | «
43 3% 179 | b2 | «
4 D3I e A T T T
i 3 g 1| 200 | 6 | w
44 2% 1T 'Re | em | o
ISR A
5‘;‘ 33 PI & | & |«
5 3 } 179 | 5% | 19
5% | =8 O Y O o
b4 3% | ¢ | =6 | 68 | «
b 3 1 23.7 6.96 19
O R 3 | 20 | 766 |
b3 8% | 4t | 83 | s |
6 31 3‘ 156 | 459 | 19
8 | 8% 183 | 539 u
63 33 | % | 20 | 69 “
6 3 s 27 | e | 1
8£" [l 4% ¥ | %4 | 748 | ©
63 8% | 11| =1 | 8% “
Lol a e
e | 3% | ¥ | s | wir | o
7% 3 3| 1863 | am | 20
8 3 t | =1 | 65 “




44 CAMBRIA STEBEL.

STANDARD CONNECTION ANGLES FOR
I-BEAMS AND CHANNELS.

Standard connection angles for all sizes of beams and channels are
shown on page 47, These are of sufficient stren%::; for all usual con.
nections of the various sizes shown, figured on the basis of 10 000 pounds
per square inch, as the allowable unit stress for single shear of rivets
or bolts, and 20 000 pounds per square inch as the allowable unit stress
for double shear and bearing value of the parts connected by the rivets,

When beams of very short spans are loaded to their full capacity,
the end shear or reaction which has to be transmitted through the
connections becomes so great that stronger connections than the stand-
ard should be used.

The following tables give the limits of length below which the
standard connections do not apply and for which special designs should
be made. For all lengths greater than those given in the tables the
standard connections are sufficiently strong,

MINIMUM SPANS OF STANDARD CHANNELS FOR
WHICH STANDARD CONNECTION ANGLES
MAY BE SAFELY USED WITH CHANNELS
UNIFORMLY LOADED TO THEIR FULL
CAPACITY, IN ACCORDANCE WITH
TABLES OF SAFE LOADS, FOR
FIBER STRESS OF 16 000 LBES.

PER SQUARE INCH.

soton| "0 | Weight! (St 0" | Woight! i | scion| "% (Weght] i
Vo |08 | fk | gy, | Bume | O | ot | g [ Wom- | O | Al | S0
i Tnches. [Pounds.| Faet. e, Inches, Pounds.| Feok, s Inches. Pounds.| Feat,
05| 3 | 40| 11021 7 |12.25( 26| 033| 10 | 25.0| 5.5
G Caln.0) e “ (1475 23| © “ 1380.0) 62
e Lo LR “ 117.95| 26| ¢ “ 18.0| 7.0
s “ 119.75| 2.9
09| 4 | 525 1.9
“ “ 1 6250 15| 025 8 |11.25) 44 | 041 12 | 20| b4
i o Ne7.2b] ke “ (1375 34| ¢ w 125.0] 48
# * 11835 80| * “ 130.0] bd
013| 5 (65| 28] ¢ “« 11875 33| ¢ ® 1 36.0| 6.0
& ole Bl ke T w 12125 86| © “ 1 40.0| 6.6
gt “ o116 | 25
029| 9 |13.25) 54
017| 6 | 80| 39| * * 115000 4.6 | CH3| 156 | 33.0| 74
i 1 10.5 & i i“ m.w 4_1 [ 1 35.0 ?_1
5 “ 1180 | 35| ¢ “ 125,000 47| “ “140.0] 7.0
¢ % 1165 | 3.9 $ “ 1 46,0 7.5
083| 10 |150 | 66 “ “ 15600 81
020 7 | 975 84| ¢ “ [200) 49| *® “ | 6b0| 87




CAMBRIA STEEL. 45

UM SPANS OF I-BEAMS FOR WHICH
DARD CONNECTION ANGLES MAY BE

Y USED WITH I-BEAMS UNIFORMLY
) ADED TO THEIR FULL CAPACITY,
"IN ACCORDANCE WITH TABLES
OF SAFE LOADS, FOR FIBER

STRESS OF 16 000 LBS,
PER SQUARE INOH.

'd‘itl.‘:; Section | Depih (Weight :ﬁ-m wngnr::
T | [ 2 T [ ]
Span. = Span, o Span.
Pounds.| Feet. Inches. Pounds.| Feet. Inches. Pounde.| Feet,
65| 1.7 | B29| 9 30.0! 6.8 |B113 | 15 1 80.0 15.9
6651 12| ¢« “ 1850 75 “ | 85,0/ 16.4
75 1.2 s “ | 90.0/ 17.0
B33 | 10 | 25,0 98] ©« “ | 95.017.6
ool 28 | - #. k800 Bl a ¥ “1100.0) 18.1
&5 2.2 W 1 8&0 &B
951 20| ¢ “ [40.0| 9.6 B65 | 18 | 55.0j 13.7
1105 | 22 “ “ | 60,0/ 11.9
B4l | 12 | B15| 78] & wol 66.0]11.8
975 41| “ oo -0 Al “o170.0( 124
1225 88| “ 1 400| B2
14.75) 3.7 B73 | 20 | 65.0/13.9
;nwa 12 | 400 90| « “ 1 70,0/ 125
56| ¢ “ 1 450| 96| ¢ “ | 75.0/128
14.75) 48| « | * | 50.6|10.2
1725 53 | “ | “ | 550/ 108 [B121 | 20 80.0, 148
W M 85'01 15-2
00| 49 | B53 | 15 | 420]102) “ “ | 90.0 15.7
17650, 3.8 | “ “ 1 450| 94| @ | 95,0 162
20.000 36 | « “ 15000 97| « “1100.0 16.7
“ “ | 650|108
18,00 62 | © “ 60,0108 | B89 | 24 | 80.0{ 17.7
20.25( b.1 “ “ | 85,0 16.1
22.75| 4.8 |B109 | 15 | 60.0|128| * s 90.0f 16.1
25.25 51 “ | 66.0[128] “ | 05,0 16,6
M “ 1 700(184| ¢ “ 1100.0! 17.1
2¢O |27 » # | 75.0/(139
20| 62| ¢ “ | 80.0| 145




46 CAMBRIA

STEEL.

CAST IRON SEPARATORS FOR I-BEAMS.

Bolts,
Beavin, Soprrabi. Square Heads and Hex, Nuts,
w1 L. BEL| [
4 Out to Out to Cen-| 5 foé & SE| = . ’5"8
| B | Weight [of Flanges| tor of | - F5E 5 [Re| B Wught|o.5~5
saction | & | 5o Boams. | G, 3 Wm:g; g FHEN ST+
Yam- || Foot. o] EEE & |5 Nuts. ggg
s D
Ins.| Pounds. | Inches. |Inches. | In. [Pounds. Pounds. In. |Ins. | Ins, [Pounds. Pound.
SEPARATORS WITH ONE BOLT.
B b5 8| bb b | 8 | & 11| 29| 2 4 | .95 .128
B 9 4| 75 Bi 31| “| 16| 38| “ 41 (1.001 | ©
B 13 6| 97| 6 3| “| 0| 49| « 43 11,04 «
B 17/ 61226 | 75 | 4 | 4| 83| 78| « 5L 11| «
B 2| 7150 | 77 | 43| %| 39| 92| «| |5}|114] «
B 25/ 8| 18.0 84 | 44| % | 47106 « 53 11147 «
B 29 9] 21.0 95% | b | % | 569|120 « 61123 «
B 33/ 10| 25.0 9% | 64| “| 68133 ¢« 64126 «
B 4112|3156 | 103 | 53 | “ | 88 [1.61| 1.2 «
B105/12 400 [ 114 | 6 | “| 89115681 « 7311381 «
SEPARATORS WITH TWO BOLTS.
B 41|12 | 315 | 10 53 | 4| 95(1.61| 3 | 637 | 2.64).246
B 105/ 12 | 40.0 | 11 6 | %) 95[1.568) « |« 173 )276| «
B 6315|420 | 11 1] 1125|202 « |7 |73 28| «
B 10915 | 60.0 | 12 6§ “ (18,0 1197 «| % |8L1285( «
B113/16| 800 | 138 | 74 | “|13.2|1.91 | « |« |9 |818| «
B 65/ 18| 556.0 | 12 63 198 (241 « |9 181 (R95| «
B 73/20| 65.0 | 13 7 | “(229(337| “|10 8; 301 «
B 12120 | 80.0 | 14 73| % (246334 « |« 1921819 «
B 8924 80.0 | 14 73] % (303407 “ 12 9319 «

Lengths and weights of separator bolts in above table are for girders composed of

two beams of minimum section as shown.

Lengths of bolts for intermediate and

maximum sizes of beams may be obtained by adding twice the increase of web

thickness to the lengths given.




CAMBRIA STEEL. a7

STANDARD CONNECTION ANGLES
FOR I-BEAMS AND CHANNELS.

FOR 3"AND 4” FOR 5"AND 6”
BEAMS AND CHANNELS BEAMS AND
o S
Sl 4 3
o L d
¥, ”
% FOR7, 8, 0 AND 10 -
S BEAMS AND CHANNELS S
o ??: —_t 1+ g
"c 4'x 3ANGLE-13"TONG o i 6" 4'x ¥ANGLE 24 LONG
1
N
L)
”
» FOR 15 BEAMS AND
FOR 13 BEAMS AND CHANNELS lx.*ga. 11 GEANNEIS
" ” ”
e 6x4x 2'ANGLE-STONG __ [__o__
fg \ . e
<L :Zv' ) a
Ny -8 #5834
5 5 °
Q 5 ] &
H %
e mafale 1y b 1 sagiapials 1y
ARy Y 4 18 BEAMS "
6x 4 x2 ANGLE-74 LONG — 6% 4’ ¥'ANGLE-10 LONG
e i
B2 0
s -
1
1¥’ - qu’# L’i:g‘.'&m%"(- 1.’../'
4% 4% 2ANGLE 13"LONG
FOR 20 BEAMS FOR 24 BEAMS
:
14474 st e—4
* ; g
X .
iy l
X I
1}
q -4 5
1
e aiaifol d%‘ﬁ” 15+ kalgdn abaital e 1{4‘”
4’z 4'x ¥'ancLE 16 LONG 4’k 4"x $ANGLE -18 TONG

mmaonnom‘s'ronx‘numm ALLOPENHOLEBTOB]I{%”M




48 CAMBRIA STEEIL.

LOCATION OF CONNECTION ANGLES FOR
BEAMS OF THE SAME OR DIFFERENT
SIZES FRAMING OPPOSITH, BOT-
TOMS OR TOPS FLUSH.

DEPTH OF BEAMS.

A B c D E
Inches,

Main Opposite

Ry S Inches, Inches, Inches, Inches, Inches,
3 3 1}4 1}4 1}

4 3 11 2! 114
- 4 2A BA 2 F
b 4 2 3 2
9 b 24 21 R}
& S d g S B Py,
L. a 3 3 3 i ‘s
2| g | =B |
L1 6 “ 1 8 =R 1
o 7 2% Rk 24 oo
s | ¢ MPmelRET s | 3|
" 6 “ 3 8 S5 1
" ” L L1 2 e 2
¥ 8 2% 2% 2% . .-
b 2! 2 0 [}
2 6 ll/i L 3 2 S Fi 1
“w 7 L [ 2 e
“ a b “ 3 kS
L ] 34 84 84 e
1,

0 | ¢ | @ |8 | % 1
“ a i“ 13 3 3
i“ 9 o b 4 ¥ 4
£t 10 8% 8% 3% aus

For cases where D is zero or E is 1 or zero cut beam back 14"/ or cope flanges
back 14 to clear rivet head.




CAMBRIA STEEL.

aAMS OF THE SAME OR D
SIZES FRAMING OPPOSITE, BOT-
TOMS OR TOPS FLUSH.

ATION OF CONNECTION ANGLES FOR
[FFERENT

ae |
“

[
« SONNSKR -

“

"

“
8% 34

..

spapesee serspen eperen smrew oear

2800&900 gouuooo ROWOOW® MWODE® WOVX®

7w | o B Bg
“ “ 1
i " 1% 1
“ “ 1
“ “ 21
“ “ s 1,3
4y | ax . sy

D E
Opposite
B Inches, Tnches, Inches, Inchea, Inches,
8¢ | 8% i |8
1 [ “ : : 1%
1 8% a4 » e I
| % lg .
1 w | ow il 7
1 3% 3%y .'s e
% | 4% 5|2
1 o |1
1 “ “ B 1
3 4 4 . o'

TG bt bt bt §

here D is 24" or 34" or B is 3" or 114" cut beam back 14"
: _%ﬁudﬂrxﬂvu :nd. x X

or cope




50 CAMBRIA STEEL.

BEARING PLATES FOR SHAPES USED AS
BEAMS.

Shapes used as beams resting on masonry walls or piers will generally require
bearing plates of steel or their equivalents, set in or upon the masonry to properly
distribute the load thereon with due regard to the allowable safe pressures for the
class of stonework or brickwork in question.

A table of bearing plates is given on page 51, which gives the bearing values
in pounds for plates of various sizes based on the safe unit pressure allowable for
different classes of masonry. As the strength of masonry varies largely according
to the qualities of the material used, the workmanship and age, it is impossible
to give absolute figures for safe unit pressures for all classes of.work, but the
values given below are believed to fairly represent these for the usual kinds of ordi-
nary architectural masonry. The strength of ordinary masonry generally depends
upon the crushing value of the mortar or cement used and does not bear any fixed
relation to the ultimate strength of the brick or stone entering into the construction.

The table of bearing plates gives the bearing values of various sizes of plates
when used with different classes of masonry, but the thickness of the plate should
be computed for each case.

For a plate of given length and breadth the thickness depends upon the allowable
load and unit stress, and the width of the flange of the or channel resting
upon it.

The thickness may be determined by the following formula :

R

tem 866 (1—b) /5y

t = thickness of plate in inches.

1 = length of plate, in a direction perpendicular to the axis of the beam or channel
in inches,

b = width of flange of beam or channel in inches.

R = reaction at point of support in pounds.

For uniformly distributed loads, R = one-half of the load given in Tables of Safe
Loads, pages &0 to 96 inclusive,

= allowable stress in pounds per square inch on extreme fibre of plate.

g' == width of plate in the direction of the axis of the beam or channel; 7 e., bear-

ing on wall in inches.
If p==16 000 Ibs. for steel we have

t=.00685 (1—b) \/%

ExAMPLES.

What is the proper size of steel bearing plate to be used in a wall of good brick
laid in lime mortar to support the end of a 10-inch standard I-Beam, weighing 25
pounds per foot, of 16-foot span, subjected to its safe load uniformly distributed ?

On page 83 in the Table of Safe Loads Uniformly Distributed for Cambria
I-Beams, the total load is found to be 16280 pounds, and half of this, or 8140
pounds, will be the reaction at each end.

On referring to the Table of Bearing Plates, on page 51, the proper size for this
load on the class of masonry in question is found to be 6” x10”. The width of
flange of a 10-inch 25 1b. standard beam is 4.66 inches. -

Substituting these values in the formula for thickness gives

£ 8140
- ’__ -
t==00685 (10— 4.66) Véx10 426

‘Thenearest commercial size above this is {5 inch, which is the thickness required.
If a shorter plate would suit the location better it may be seen from the table that
a plate 87x 8/ will give the necessary bearing value and the thickness of this
would be
8140

t=.00685 (8—4.66) R 258

and the nearest commercial size above this is {&”’, which is the thickness required.




CAMBRIA STEEL. 51

BEARING PLATES FOR I-BEAMS AND
CHANNELS.

To be used on walls of different kinds of masonry,

hﬁlﬂrlaghhnd!‘hkin ’a &hBﬂh‘?ﬂmth

TR

a0 4500 400 3200 14 1414 smnI moom| 20000
2550 7500 BHOD 4500 14 14516 40020 67200 3600 4450
5760/ 9600 4800| 6400| 14 14x18 45360, 7560037800 50400

14 14x20 smoj 84000 42000/ 56000
648010800 5400, 7200

8640 14400 7200 9600/ 16 16x16 46080 76300 38400/ 51200
1080018000, 900012000 16 [16x18 51840 8640043200 57600
o |16 16x20 57600 96000 430001 64000
11520'19200, 9600'12300| 16 16x22 63360 105600 52800, 70400

10 14400 24000 12000 16000
x12 (17280 28800 14400 19200 18 [18x18 58320/ 97200 43600| 64800
| 18 [18x20 64800 108000 54000| 72000

18000 30000 15000 20000 | 18 |18x22 71280 118800 50400, 79200
60036000 18000 24000 18 18x24 mmlmsoo usoo| 86400

| | |20 120x20 mmmooosmoo 80000
43200 21600 28800 20 20x22 79200 132000 66000| 88000
050400 25200 33600 20 [20x24 186400 144000 72000 96000

198800/38400{ 20 20x26 93600156000 73000 104000
38850/64800324004200 | | | | |

Sizo of Plate,
Inches,

ring values are based on the following allowed pressures :

Allowablo Pressure,
% Pounds per | Tons
Square Inch, | Square
Rl CORR R Ter e e 180 12,96
.............................. 300 21,60
Lime Mortar,...cvoeeeee saFsslann ey 150 10.80
n Cement Mortar ... .uunenneas oy L 200 14.40




52 CAMBRIA STEEL.

STANDARD SPACING OF RIVET AND BOLT
HOLES THROUGH FLANGES AND CON-
NECTION ANGLES OF I-BEAMS, AND
TANGENT DISTANCES BETWEEN
FILLETS MBEASURED ALONG

THE WEB.
Depth Depth |
epf Weight. n e q| T of Weight. | m | e q T
s Beam,
Tnches,| LbaperPt.| Inches| Inches.| In. | Inches.| Inches, LbsperPt, Tus, | Inches.| Tnch. | Inche,
R 5 o4
3| 88 |14 33) y 1| 12| s50(3 |54 | B o4
“ 7.5 " 473 1'9 zg.g .E &5 ?./3 1§_1§
&1 T8 (X% (3| %| 2] « | soof= |BH| « | «
w | 9B |« 4 ?n “ £ 55.0 ‘: 5 " o
“ 105 “ 43] 4 " 4 80.0 b i
81,828\ 24| 3| % | %6) 15| 800! B | P 11%
w 1276« |87 w| | w | J00|« |8 «
6 (1225 2 |4 an| 4| BS% | &5 ?{ I'
2118981 2 |4t B G o se0)® ¥
281 % |2 | 18| soole o | g | 10u
g Lo
%1988 | 4 1% | %) | gon i g | «|
o | soool ‘ 4 i b IOO:OI“ aig 14 x
5 | 4 6
213099 P4\ 2l | M| OF| 10| 550 8] an| 3|15
« |go7sl « [aff |¥] w W goolw 8 s
*|%eNe ¢ | B w | 209l [82| B «
o210 | 21| 4 7
21888 | B4l W o) mo i s | u|a
| 350 | v 52 H % “ ;5.0 “ 5:% ““ "
101880 | @4 2t i% | 20| so0|a | 54| 3 |16%
€1850 |« gl G o | B3R | BB «| «
s 40.0 s 5 5‘ 3¢ ‘ ' i “ e
12 (815 | 23| 48 | 4 | 9% ‘: 138:3 “ |3 ] e
(1 35.0 "W 4{2 e
“ (400 |« |B% || “|24| 8004 | B | § 200
‘s 1] (13
19 [s00 |8 |au|y|os| | 988|u | 8%) 5| =
w 888 % | Belw] w w[18881% | Bl w | w




CAMBRIA STEEL.

HOLES IN FLANGES AND CONNECTION
\NGLES OF CHANNELS, AND TANGENT

DISTANCES BETWEEN FILLETS

MEASURED ALONG THE WEB.
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54 CAMBRIA STEEL.
STANDARD SPACING OF RIVET AND BOLT
HOLES IN ANGLES, T-BARS AND Z-BARS,

WITH MAXIMUM SIZE OF RIVETS
TO BE USED.
Fme
s
La:glh = Diu:?tar Lnnosf:tu | - nn?{m unjm = Diu:.;r-er
Leg. Rivet, Rivat, Leg. Rivet,
TTnohes, | Inch. | Inch. | Inches, | Inch, | Inch. | Inohes, | Tueches. | Tnch,
2 1 5 sy |FEE®| 1
AR AR AL A LAl
Be [ e || |8 [FReg]
%f" A ] [ 2 lnf‘i 1 g = % [
116 !! i 3 " 1% % 7 -§ E._. b
A % 8 = 85‘5 i
T-BARS.
Width Max, Diam. Depth Max, Diam,
of n of Rivels of m of Rivets
Flange, in Flange. Bar, in Stem.
Inehes. l Inches, Inch, Inches. Inches, I Inch.
1 | s
AR DRE Y nl B L
lg “" (13 1 B, }l§
1\{,_* " “ 1 3 (13
2 a1 i 1;; 2 “
217 1 ¢ 1% %
U R R R R
et |kl |
St T e e |
e 25 @ 5
Z-BARS.
o ha. Weight. m <yt

T Inches. Lbs, per Foot, Inches, Tnch

8t 8 6.7 to 14.2 1

4 “4§ ‘ .g %23.0 1% %
B“B 11.8 “28.3 1%

8“8l 15.8 *“34.6 2 1
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FIREPROOF CONSTRUCTION.

dings of fireproof construction consist essentially of a steel
or skeleton to support the floors, and in the case of high build-
, the outside walls also are carried by the steel framing. All
of the steel work are enclosed and protected by some fire-resist-
aterial, which should be of such quality and arrangement as not
ntegrate or fall away when heated to high temperatures and at
ne time exposed to a stream of cold water. The fireproofing
e floors, in addition to its ability to afford a fireproof protection
steel beams, must be capable of supporting the load and dis-
ng it to the floor beams, which in turn transmit it to the columns
thence to the foundations,

ne of the earlier forms of floors consists of brick arches built
veen and supported by the bottom flanges and lower portions of
web of iron or steel I-Beams, but this style has considerable dead
t and, as ordinarily constructed, does not provide fireproof pro-
for the bottom flanges of the beams. Another of the earlier
of floor is composed of sheets of corrugated iron arched between
beams, on which a concrete filling is placed, and this also, as or-
ily constructed, does not provide protection for the bottom
of the beams, besides, it is quite heavy.

later style of floor is the hollow tile system, which is composed
flat or segmental arches constructed of moulded blocks of hard
ed clay, specially shaped, and of various depths to suit different
s and the sizes of the I-beams supporting them. In the hollow
system, the blocks may also be of porous terra-cotta which is
er than hard clay.

‘arious other systems of fireproofing are now in use, the most usual
of which consist of cement, conerete or other material used
e or deposited or arranged about a strengthening or supporting
ework of steel shapes, bars, rods, wire, wire-cloth, etc.

Column or girder fireproofing may be accomplished by the use of
wrd clay or porous terra-cotta blocks shaped to fit and enclose the
gel work, or the steel may be wrapped with wire, wire-cloth, metal
etc., and a concrete or plastered coating applied to it.

ireproof partitions may be constructed of hollow tile composed
ard clay or porous terra-cotta to which the plaster finish may be
tly applied, or they may be composed of suitable metal studding
which is secured the wire-cloth or metal lath that serves to support
concrete or other fireproofing, the surface then being plastered in
usual manner.

e dead weights of fireproof floors vary between wide limits de-
dent upon the system employed, the load to be carried and the
ce between the supporting beams.
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—

TESTS OF FLOOR ARCHES.

Reports of tests of various forms of floor arches may be found in
the American Architect, March, 1801, and in the Engineering Record
for September and October, 1897.

A paper on this subject, entitled “Tests of Fire-proof Flooring
Material,” was published in the Zransactions of the American Society
of Civil Engineers, with discussions, in Vols. xxxiv and xxxv, dated
1805 and 1896.

A summary of the principal data and results of the tests which were
the subject of the latter paper is given in the following table :

BREAKING LOAD OF HOLLOW TILE ARCHES.

Tota | Hori- | BLOCKS.
o T Span. | Length.| Total nd |t o Oharactar| Maser
Arch. Load, 5‘15:“‘- zontal | AT ’E' of Layi

Thrust.| PeF i Load, ying
F¥—a e el i 0 ey [ - Joints,
Toa, | TTon, | Tos | “Tos_ | Tbe | “Ub, | The |Aveb (& & ) [ T
6. | 3.5 | 60|48, (13750 68820474 7369 E |Hard | Dis. [Port.
7.5 5. |46(115 | 9000, 2452 1036710818 * | * Wi NEM.
7.5/ b, | 60352 {11250 33760(11505) * | « Cen. |Port.
7.5, b. | 60(36.5 [13000 39000{12822| * Porous| “ L
8 | 7. |60 382514500 31071| 9747 « | © 5 4
8 | 7. |60|38.25/15750 3375010588, ¢ [Hard “ “
12, |10. | 60 |41. (16400 24600( 7200( * | * . i
12, | 875 60|10, | 3100 b314| 6377 | © ¢ IN.M.
12. [ 9. |60/10. | 5000 gessliooool « | « | w [ u
12,1 9. | 60(10. [15100) 3630/12583/15100{ « | Dis. i
12. | 9.5 | 60|10. | 2500] 3047| 4736 * | ¢ Gentil s .
8. | 65 |46[11.5 | 2500 681 2614| 2727| S | “ Dis. |N. M.
8 | b. |45|11.5 | 1300] B862| 1463| 1526 *“ | ¢ @ p
8 [ 6 |60 36, 10000 20000 8338 “ | Cen, |Port,
8. | 6. | 60|36, | 6700] 380| 8550( 2850 * | * Dis, 3
8 | 5. |[6012, | 3500{ 700 5260 6250| « | « N M
8 | 5.5 | 60|12, 10000 2000 1363613636 « | & -
8 | 6.5 | 60[12. | 2500 6818/ 6818 | « Cen, | 4
8. | 55 | 60(24. | 9950 99513568 6784 * | “ ™| Dis. “
8 | 55 (60[24 | 25000 | 6818] 8209 « | ¢ | Cen. |
10, [ 7.5 | 60 |36, 113500 90013500 4500 “ | * Dis. |Port.
10. | & | 6037, 14500, 040/13594| 4408| = | « e

Nore.—In the above table the following abbreviations are used :
«E,” End Construction; «S,” Side Construction; ¢ Hard,” Hard
Clay; * Porous,” Porous Terra-Colta; ¢ Dis.,” Distributed Load;
« Cen.,” Concentrated Load at Centre; * Port.,”” Portland Cement,
and ¢ N. M.,"” No Mortar.

The Loads per Sq. Foot in the above table were obtained in all cases
by dividing the Total Load by the superficial area of the arch in square
feet. The Horizontal Thrust for Distributed and Central Loads was
obtained by formule similar to those given therefor on one of the pre
ceding pages, and for Central Loads this is double that for a Distributed
Load of the same weight.
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THRUST OF ARCHES.

horizontal thrust of segmental floor arches, on the assump-
iform loading, may be found by the following formula:
_3wLr

gtz

sure or thrust in pounds per lineal foot of arch.

on arch in pounds per square foot, uniformly distributed.
n of arch in feet.

yise of segmental arch in inches.

T=——

. R

¢ arches with flat tops and bottoms, such as are used in floors,
oir joints on each side of the central key are usually laid out
lel lines, and in these cases the thrust may be determined ap-
ately by using for R, in the above formula, the effective depth
arch, which is somewhat less than the nominal depth, as
ed on page 59,

segmental arches the rise R is the vertical distance from the
hest part of the intrados to the plane of the springing line. If the
jus of the intrados for segmental arches is r, the rise may be ob-
jed from the following formula:

R ==riqhas i
1

Ri.. I*
conversely, r = ) + K

. TIE RODS.

L1tk ough in the completed structure the horizontal thrusts of adjoin-
arches may counterbalance each other, the tie rods should be so
portioned and spaced as to withstand the entire thrust of the arches,
5 tying the structure together and facilitating the construction.
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SPACING OF TIE RODS FOR TILE ARCHES.
The table on the next page was computed from the following for.
mula, which was obtained from that giving the thrust of arches op

page 57.

B AXR X 10000
5% WL2

in which

B =spacing of tie rods in feet.

A =net area of rod in square inches.

R =rise of arch in inches.

W = load in pounds per square foot of the arch.

L =span of arch in feet,

The above formula gives the spacing of tie rods corresponding to 5
tensile stress in the rods of 15 000 pounds per square inch, without cop.
sidering the flexure of the beams,

In spacing tie rods, the lateral strength of beams, for flexure due to
the thrust of the arches, should be taken into consideration, explana.
tions for which are given on pages 62 to 65 inclusive.

Spacings for other loads than that of the table may be found by pro.
portion, thus:

Required spacing—=
100 + weight of arch in pounds per square foot % spacing from table,

New Toad in Ibs. per sq. ft. 4- weight of arch in Ibs, per sq. ft.

Weights of tile arches per square foot are given on page 61,

As noted under the heading « Lateral Strength of Beams,” on pages
66 and 67, care should be taken that the spacing of tie rods is not
greater than twenty times the least flinge width, otherwise the safe
loads should be reduced to compensate for the strains produced by
flexure of the upper flange considered as a column in compression.
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IN FEET.

s PACING OF TIE RODS FOR TILE ARCHES

a uniform load of 100 Ibs, per square foot in addition to the

of the arch
Nominal Depth of Arch.
Inches.
Diameter of
Yia Rods. 6 b 8 | ] ‘ 10 12
Effective Depth or Rise of Arch.
Inches.
Inch. 3.8 4.6 | 5.8 | .6 7.8 8.6
i 64 | 80 | 95| 109 | 128 | 150
3 95 | 120 | 142 | 163 | 183 | 224
i 132 | 16.6 | 19.8 | 226 | 255 | 811
# 36| 45| 54| 61| 69 8.4
3 b4 | 67| 80| 92| 108 | 126
H 74 | 94 | 111 | 127 | 148 | 175
§ 28| 20| 84| 39 | 44 5.4
i 84| 43| 51| 59| 66 8.0
i Pl A U R R B ¢
§ 2.0 |22 rat 3.7
1 30 | 86| 41| 4.6 5.6
i 42| 49| b7 | 64 7.8
# 20 | 23 2.8
i 30| 84 41
i 42 | 47 5.7
# T 21
] 2.6 3.1
& 3.6 44
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BEAM TABLES.

Tables of safe loads for beams and channels and spacings of I.
Beams for floors are given with explanatory notes on pages 74 to 107
inclusive.

BEAMS AS GIRDERS.

In some cases two or more beams may be bolted together side by
side to form a girder, in which case cast iron separators with bolig
should be used to hold the various members together. Separatorg
should be placed at each end of the girder, at points of concentrateq
loading, and for uniform loading should be located at distances apart
not greater than twenty times the width of the smallest beam flange,
in order to laterally support the upper flanges which are in compres.
sion and prevent their failure by buckling. The separators should fit
closely between the beam flanges so as to unite the beams forming the
girder and thereby cause them to act together in resisting the load,
A table of separators is given on page 46,

CONNECTION ANGLES.

When beams are coped or fitted together at right angles, connection
angles are generally used, standards for which, covering usual cases,
are shown on pages 47, 48 and 49, Explanations and tables of limiting
spans for which these standards may be used are given on pages 44 and
45, Beams may be fitted together thus with flush tops or bottoms or
in intermediate positions, as required in cases where the girder of
trimmer beam is the larger. In cases where the girder or trimmer
beam is the smaller, special stirrups or other connections are required,

LIVE LOADS FOR FLOORS.

The following loads per square foot, exclusive of weight of floor
materials, show the range assumed in usual practice:

Dwellings s oatos sieeisss .. 70 1bs. per sq. ft.

e - i s Mvate i 70 to 100 Ibs, per sq. ft.

Buildings for publlc assembly, .120 to 150 1bs. per sq. ft.

Stores, warehouses, etc........ 150 to 250 1bs. and upwards per sq. ft.

On page 305 are given in detail the safe loads for which floors
should be designed in accordance with the building laws of various
cities.
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WEIGHTS OF HOLLOW TILE FLOOR ARCHES
AND FIREPROOF MATERIALS.

END CONSTRUCTION, FLAT ARCH.

Width of Span between Beams. __ Depth of Arch, | Waignt per Square Fool.
b feet to 6 feet. 8 inches, 27 pounds.
6 3 7 " 9 i 29 W
7% g 10 « 83 «
R4 g'u 12 @ 98 «
'"HOLLOW BRICK FOR FLAT ARCHES.
(S1pE CONSTRUCTION,)
Width of Span between Beams. | Depth of Arch. Weight per Square Foot,
cet B inches to 4 feet ( inches.| 6 inches, 27 pounds,
0 “ 4 ﬁ i 7 [ 20 i
5 13 b "D i % [ 32 i
5 W 6 « 0 “ 9 o 36 i
o " B .* & " 10 (3 ag i
6 W A o | 12« 4 @
PARTITIONS.
Thickness, | Waight per Squars Foot,
[ollow !irlck (Llay) Pnrtmons 2 inches, 1 paundq
o g 14
W [ 0 “ s, 8 15
W “ ] it b W 19 i@
" & i 3 s W 20 “
4 W “ “ g 97 w
rous Terra-Cotta Partitions, g 1 o8
0 W b 4 [ 19 i@
i “ “ “ p o« 99«
“ [ i o 6 W 23 13
“ 0 “ “ g v 83 o«
FURRING, ROOFING AND CEILING.
Thickness. Weight per Square Fool.
Porous Terrn Cotta Furring. 2 inches. 8 pounds.
W Rﬂ(}hl‘lg 2 " 12 "
[0 I 1 g « 15 =
1 W W i“ 4 i 19 i
“ % % Ceiling. Qi : 1 [P
w W L “ 3 i 15 "
i W “ W 4 " 19 [
B~mch "‘;egmerlhl .‘\rche:' 97 pounds per squ:xrt f{:ui %
i 33 3 [

2 “ Porous Terra-Catta Partition, 8 pounds per square foot,
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LATERAL STRENGTH OF BEAMS TO RESIST
FLEXURE DUE TO THRUST OF
ARCHES, ETC.

In speeial cases where the thrust of a floor arch is exerted against a
beam, channel, angle or other shape without other lateral support than
the tie rods, or braces, this will produce lateral flexure and stresses in
addition to those caused by the vertical lJoading. Throughout the body
of the floor the thrusts of the adjoining arches, when completed, will
usually counterbalance each other, but in the outer beams around
shafts or elsewhere, if unsupported sideways, the stresses due to the
lateral forces should be considered.

The total allowable stress per square inch for the extreme fibres of
beams has been placed at 16 000 pounds per square inch, and in order
that this may not be exceeded owing to lateral stresses, the stress due
to vertical loading should be correspondingly reduced so that the
resultant intensity shall not exceed the allowable limit. This may. be
calculated by considering the beam as continuous and laterally sup-
ported at intervals by the tie rods,the spans being equal to the spacing
of the rods.

In this case the fibre stress due to the lateral forces is:

P'=L?IE" o)

in which

p’ = fibre stress in pounds per square inch due to lateral forces.

w — lateral load or thrust in pounds per lineal foot of section used as
a beam.

x, —distance of the extreme fibre from the neutral axis in inches.

B —=distance between tie rods or lateral supports in feet.

I’ —=moment of inertia about the vertical axis of the section or that
one at right angles to the line of application of the lateral
forces.

For I-Beams with the web placed vertically, as usual, x, becomes

equal to §b’ where b is the width of the flange in inches. In this case

the above formula for intensity of unit stress due to lateral load
becomes :
,__wbB?

=31 @
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der that the total resultant intensity of unit stress shall not
e allowable limit of 16000 pounds per square inch, the
to vertical loading must be reduced by the amount of the
v of stress due to the horizontal thrust of the arch, as deter-
formula (2). i
presents the intensity of unit stress due to the horizontal
the arch, and p the corresponding allowable intensity of
ss due to the vertical loading, then

#*p = 16000 — p’

ng thus obtained the reduced vertical stress p, the safe vertical
the tables corresponding to this stress should accordingly be

d by multiplying it by the ratio -l-iglﬂl_ and similarly for other

and corresponding loads, thus making proper allowance for
tional stresses produced by the lateral forces.

: reduction of the safe loads on this account is a considerable
tion of the original amount due to vertical loading only, it
be more economical to provide lateral braces or tie rods at
er intervals, thus avoiding the use of an excessive amount of mate-
 the beam,

the stresses due to vertical forces for usual cases of loading are
iximum at the centre of the span it will ordinarily be sufficient to
he tie rods or braces at shorter intervals near the center in order
for the combined stresses due to vertical loading and hori-
thrusts,

The above method of calculation is not exact when considering the
thrust of arches, or loads from similar materials which do not
& uniform pressure throughout their surfaces of contact with the
ining beam on account of the friction and bond of their compo-
parts, but this analysis of the stresses may serve as a guide in

above formule should be used in connection with the tables
id formula given on pages 66 and 67 relating to the lateral strength
s, due to compression of the upper flange figured as a column
een points of lateral support,

s method of treatment gives approximate results which are on the side of
determination can be d by the use of the section modulus poly-

(See Transactions of the American Society of Civil Engineers, Vol. LVI,
page 1069 ¢f 1eg.)
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EXAMPLE,

What is the proper size of I-Beam without other lateral support than
the usual tie rods, corresponding to a total fibre stress of 16 000 pounds
per square inch under the following conditions ? The beam is 18 feet
between end supports and carries a tile arch on one side having a
nominal depth of 9 inches, effective depth of 6.6 inches, a span of 5
feet, designed to carry a superimposed load of 75 pounds per square
foot in addition to the weight of the arch and other floor materials,
The hollow tile arch weighs 36 pounds per square foot and the other
materials, including plastering, weigh 14 pounds, making a total load,
exclusive of the weight of the beam, equal to 125 pounds per square
foot,

For tie rods of 3/ diameter the spacing between them would be
5.9 feet, as shown by the table of Spacing of Tie Rods on page 59, in
which the safe stresses in the rods only are considered, 3

Substituting the proper values in the formula for lateral thrust of
arches, given on page 57, this will be

_ 83X 125 X5
T 2x6.6
Substituting this value for w in formula (2) page 62, and assuming

a 10’/ beam 25 1bs, per foot, the moment of inertia of which is 6,89,
as given in the Tables of Properties of I-Beams, page 160, we have

| T10 X 466 X 5.9
S 7Y

Therefore ~ p—=—16000 — 8358 — 7 642 Ibs, per sq, in,

Hence the safe load as determined by the consideration of vertical

= 710 Ibs, per lineal foot.

= 8358 Ibs, per sq. in,

7642
loads only, should be reduced to 16000 °F approximately .48 of the

amount given by the Tables of Safe Loads in case the spacing of the
tie rods is not changed,

The safe vertical load for a 10’/ beam, weighing 25 Ibs, per foot, 18
feet long between supports, for fibre stress of 16 000 1bs, per square
inch, is 14 470 1bs, uniformly distributed, including the weight of the
beam as given in the Tables of Safe Loads, on page 83, or 14 020 ex-
clusive of the weight of the beam, and .48 of this is 6 730 1bs,, which
is the vertical load it can safely carry in order that the total stress due
to it and the lateral thrust shall not exceed 16 000 1bs. per square inch.
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actual vertical load on the beam under consideration is as

g. X 18 X 125 =5 625 Ibs.,
less than the allowable amount, 6730 1bs., as figured above,
a smaller beam may sulffice,
ore, assume a §inch beam, weighing 21 lbs, per foot, the
of inertia of which about an axis coincident with centre line
is found in the Table of Properties, on page 160, to be 5.16,
case

P :710—);;8;:;—591 = 10 370 1bs. per sq, in.

a stituting this in the formula for p we have
p=16000— 103870 =5 630 Ibs. per sq. in.

5 630
ore the safe vertical load will bem-. or approximately .35 of

ar safe load.

sale vertical load for a 97 21 1b, beam, 18 feet long, for a fibre
of 16000 Ibs, per square inch is 11 180 Ibs., as given in the
of Safe Loads, on page 83, and .35 of this, after deducting weight
beam, is 3 781 1bs,, which is less than the actual amount, 5 625
as calculated above, so that the 97 21 1b, beam will not suffice,
the spacing of the tie rods at the centre be reduced from 5.9 feet
25 feet, it may be found, in & manner similar to that used in the
calculations, that the safe vertical load for an 8’/ I-Beam,
g 18.0 Ibs. per foot, is reduced to .74 of its tabular value of
1bs., or 6328 Ibs., and as this amount is greater than the actual
as above, namely, 5625 Ibs.,, the 87 beam would answer the
se, under the changed conditions as to spacing of tie rods. As
beam might deflect beyond the limit for plastered ceilings, it
be examined in accordance with the rule or formula given for
o safe deflections in the explanation of the Tables of Safe

——— =71491 1bs,,

hich is greater than the actual amount, 5 625 1bs,, so that the 8// beam
_? fiicient and proper if the spacing of central tie rods be changed
3 3.25 feet, as assumed in the last case,
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LATERAL STRENGTH OF BEAMS,
WITHOUT LATERAL SUPPORT.

The Tables of Safe Loads for Cambria I-Beams and Channels and
Tables of Spacing of Cambria I-Beams, on pages 80 to 107, are calcu-
lated on the assumption that proper provision is made for preventing
lateral deflection by means of tie rods or other braces. In orderto
prevent undue strains in the compression flange, considered as a col-
umn, the beams should be supported laterally at distances not exceed-
ing twenty times the flange width, this ratio being determined by the
following formula, which gives the safe load for solid columns of soft

steel :
i i 48000
— : o
* 30006
in which

p—allowable stress in pounds per square inch.
1 —length between lateral supports in inches,
b — width of flange in inches.

Substituting 16 000 for p in the above formula, which is the allow-

able unit stress of the safe load tables, it is found that the ratio

_l_=19.37, from which it may be seen that the compression flange

b
should be supported laterally at distances not exceeding twenty times

the flange width as stated above.

Beams which are not thus supported laterally should not be loaded
to their full transverse capacity. The allowable fibre stresses and pro-
portions of their full loads which they can safely carry when laterally
supported at various distances is given in the following table :

|
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REDUCTION IN VALUES OF ALLOWABLE FIBRE
~ STRESS AND SAFE LOADS FOR SHAPES
USED AS BEAMS DUE TO LATERAL

FLEXURE.
Ratioof 8981 | 41lowable Unit ; Ratio of Span | yiigwable Unit | proportio
B | it | T [ b | g et £
m Flexure m Tabular Safe S‘um"lin Floxure in Tabular Safo
ity | Extreme Fibre. rmm_ Extreme Fibre,
Toad to be Load to be
1 1
: o Used, = p Used,
19.37 16000 1.0 65 7474 A7
20 15882 97 70 6885 A3
25 14897 93 75 6261 49
30 13846 87 80 5745 .36
35 12781 .80 85 5281 43
40 11739 .73 90 4865 30
45 10746 67 95 4595 29
50 9818 61 100 4154 26
b5 8963 Bbb 105 3850 24
60 8182 5l 110 3576 22

~ The above table should be used in connection with the Tables of
' Safe Loads Uniformly Distributed for Cambria I-Beams and Channels,
J 9;; pages 80 to 96 inclusive, and limits the values found therein under
the conditions given above.

EXAMPLE.

Required the safe load for a 15-inch standard I-Beam weighing 42
pounds per foot for a span of 30 feet without lateral supports :

.1 80x1R
From the data the ratio e

From the above table the proportion of the safe load which the
beam can safely support under these conditions is 47, From the
Table of Safe Loads for -Beams, page 85, the safe load for this beam
when properly supported laterally is 20940 pounds, which multiplied
by 47 gives 9842 pounds as the safe load uniformly distributed under
‘the conditions given, including the weight of the beam, or 8582 pounds

| superimposed load.

= 65,
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LIMITING SPANS AND MAXIMUM LOADS OF
I-BEAMS AND CHANNELS DUE TO CRIP-
PLING OF THE WEB.

I-Beams and Channels, when used as beams for very short spans in
which the ratio of length of span to depth of beam is small, should
be examined for safe strength of the web considered as a column,
subjected to crippling due to the shearing strains.

The Tables of Safe Loads of Beams and Chnnneis are computed
with regard to the safe unit stresses due to flexure, and, with one or
two exceptions, as indicated by dotted lines and accompanying foot-
notes, the lengths of spans tabulated are such that the limitation due
to web crippling does not appear. The shearing stresses acting in the
web of a beam may be considered to consist of two stresses of equal
intensity acting at right angles to each other, and at angles of 45 de.
grees with the neutral axis. The intensity of each of these stresses
is equal to the intensity of the vertical shear, which is a maximum at
the points of support for uniform loading, and uniform throughout
from the point of loading to the supports for a superimposed concen-
trated load at the centre.

The vertical shears for diflerent systems of loading may be obtained
by the use of moments in the usual way, and these are given for vari-

ous cases on pages 140 to 143 inclusive.

The shearing stresses which act at angles of 45 degrees with the
neutral axis are equivalent to compressive and tenmsile forces, and
the former will tend to buckle the web, which should therefore be fig-
ured as composed of a series of columns of a length equal to its diag-
onal depth.
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the vertical depth of the web in the clear between the fillets
anect it with the flanges, the square of the length of the col-
be considered will be 2c%.

ating this value for 12 in the formula for long columns

p—intensity of vertical shear, in pounds per square inch=
Total shear in pounds
dt.
‘¢ —depth of web in clear between fillets in inches,
— thickness of web in inches,
.—depth of beam in inches,

Phis formula is also applicable for computing the safe shearing
in the webs of plate girders, in which case the length 1 is the
distance between centres of upper and lower rows of rivet
_connecting the webs and flanges.

e webs of plate girders should be reinforced by stiffening angles
ints of support and concentrated loading, and in cases where the
y of shear exceeds that given by the above formula the web
l be provided with stiffeners.

e following tables have been prepared based upon the above for-
la for safe unit shearing stress in the webs of beams and channels.
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MAXIMUM SAFE LOADS FOR I.BEAMS OF ANY
LENGTH AND CORRESPONDING MINIMUM
SAFE SPANS BASED UPON CRIPPLING
OF THE WEB.

For loads in pounds uniformly distributed including weight of beam,

Sotion| Deplh | Weight | Nasfmum | P [Sooton| Doph | Weight | Naghpum | Mini-

Kum- | Beam, ;:;1.. Load. Span. | Num- | Beam, l‘pozlll.. Load, Bpan,

Nelle e = 1 RS el =

Inches, Pﬂlnh.| Pounds, Foet, " Inches.| Pounds. | Pounds, Feet,

B 5 8| 55 | 10644 | 17 |B105| 12 | 50 | 168091 | 382

65 | 16983 | 1.1 55 | 203806 | 238

75 | 23884 | |pps 15| 42 | 85501 | 7.8

B9 4| 75 | 15045 | 24 45 | 104200 | 62

85 | 21809 | 1.6 50 | 142044 | 43

95 | 29349 | 12 55 | 179929 | 40

105 | 35847 | 1.1 60 | 213732 | 36

B13 5| 075 | 19773 | 26 |B1o9) 15| 60 | 15784 | 55

12.95 | 87984 | 15 6 | 195147 | 48

1475 | 54380 | 12 0 | 2808 | 41

B17| 61225 | 24826 | 8.1 266452 | 37

1475 | 42634 | 2.0 80 | 301820 | 3.4

17.95 | 50857 | 1.6 [B13| 15| 80 | 240024 | 4.6

Boal 7|15 | s0192 | 87 Al s 42

175 | 47720 | 25 ) ol g

. 12; g;g i: 100 | 880169 | 3.4

i % 1B 65 18| 55 | 107788 | 838

20.25 | 5072 | 81 60 | 152081 | 6.6

2.7 | 69914 | 24 65 | 188209 | 5.5

B2 9 :'25 j:;g: i':; e 0

81373 20| 6 | 127502 | 9.6

B gE B 8wy

85 | 130074 | 1.9 % | 201484 | 67

el A e e 4 [

o g iy 90 | 250558 | 6.6

% | 120792 | 2.6 o b

b il | g 0, | 408 | b
I :

2 B8y 24| 80 | 126012 | 147

| o & | 163791 | 118

90 | 197821 | 10.1

Bi05 12 [40 | 97469 | 4.9 95 | 239873 | 83

45 | 133560 | 38 100 | 268596 | 7.9
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AXIMUM SAFE LOADS FOR STANDARD CHAN-
NELS OF ANY LENGTH AND CORRESPOND-
ING MINIMUM SAFE SPANS BASED
UPON CRIPPLING OF THE WEB.

loads in pounds uniformly distributed including weight of
el.

Dopth | Weight |y, 1o | Mini- | gustion | Dopth | Woight | vy | Minie
of mi o m
et oot | SafoTond. | S | gop Ll ot | Setelond | 53
Inches,| Pounds. | Pounds, | Fest. e Inches.| Pounds, | Pounds. | Feet.
3| 4 10692 | 1.1 | 025 8|1875 | 79848 | 15

b 17016 | 0.8 21.25 | 96698 | 1.3
6 23909 .6
029 01325 | 28044 | 4.0
4| 525 | 14082 { 14 156 41483 | 29
6.25 | 20868 | 1.1 20 Tl | 1.8
7.25 | 28424 9 25 115740 | 14
5| 65 10231 | 1.6 |C33 | 10| 15 30461 | 4.7
9 34882 | 1.1 20 65360 | 2.6
11.6 52036 B 25 102047 | 1.9
30 139563 | 1.6
6| 8 20024 | 23 3 173086 | 14
10.5 38027 | 14
13 bbo414 | 1.1 |C41 | 12 [ 205 4173 | b5
15.5 =401 | 1.0 25 73588 | 85
30 109976 | 26
7| 975 | 22865 | 28 35 148061 | 21
1225 | 4273 | 1.7 40 184279 | 1.9
14.75 | 59506 | 1.4
17.25 | 78006 | 1.2 |063 | 15| 33 82528 | 54
19.75 | 94632 | 1.1 35 93615 | 4.9
40 114450 | 4.3
81125 | 25404 | 34 45 166466 | 3.2
18.75 | 43638 | 22 50 208148 | 28
1625 | 61676 | 1.7 bb 246811 | 25
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COEFFICIENTS FOR DEFLECTION IN INCHES FOR
CAMBRIA SHAPES, USED AS BEAMS SUB-
JECTED TO SAFE LOADS UNIFORMLY

DISTRIBUTED.
Distance Coefficient for | _Coefficient for Distance Ooefficient for | Coeffiient for
inpg:r Square Incrr Square Inch, p oet, Sqnx.re Inc{“ Square Ii:cl;:.r
L H L o’
4 .265 207 23 8.756 6.841
5 414 323 24 9.534 7.448
6 .596 466 25 10.345 8.082
7 811 634 26 11.189 8.741
8 1.059 828 27 12.066 9.427
9 1.341 1.047 28 12.977 10.138
10 1.655 1.293 29 13.920 10.875
1 2.008 1.5656 30 14.897 11.638
12 2.383 1.862 31 15.906 12.427
13 2.797 2.185 2 16.949 13.241
14 3.244 2,634 33 18.025 14,082
15 3.724 2.909 34 19.134 14.948
16 4.237 3.310 35 20.276 15.841
17 4,783 8.737 36 21.451 16.759
18 5.363 4,190 37 22.669 17.703
19 5.975 4.668 38 23.901 18.672
20 6.621 5172 39 25176 19.668
21 7.299 5.703 40 26.483 20.690
22 8.011 6.259

The above coefficients are for use in obtaining the deflection of steel
shapes subjected to transverse strain, under their uniformly distributed
safe loads for extreme fibre stresses of 16 000 pounds and 12 500 pounds
per square inch ; the modulus of elasticity being 29 000 000.

To find the deflection of any shape that is symmetrical about its
neutral axis under the above conditions of loading when used as a
beam, such as I-Beams, Channels, etc,, divide the coefficient in the
table corresponding to the given span and fibre stress, by the depth of
the beam in inches. The result will be the deflection in inches.

To find the deflection of any shape that is unsymmetrical about its
neutral axis when used as a beam, under the above conditions of load-
ing, such as T-Bars, Angles, etc., divide the coefficient in the table cor-
responding to the given span and fibre stress by twice the distance of
the most remote fibre from the neutral axis, expressed in inches.

If, in construction, the beam is placed in position in the usual manner
upon its end supports without special scaffolding or falsework between
them, it will deflect somewhat by reason of its own weight, and upon
the addition of external loading a further deflection will occur.

The deflections obtained as above described are the total deflections
due to the weight of the beam itself and the superimposed safe load
uniformly distributed.
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Thus, to find, from the preceding table, the deflection in inches for

pbria shapes used as beams under their safe loads uniformly distrib-
il including the weight of the beam:

t D —deflection in inches.
. L = length between supports in feet.
'H — cocfficient for deflection from table for fibre stress of 16 000
nds per square inch.
H'’—= coelficient for deflection from table for fibre stress of 12 500
pounds per square inch.
d = depth of beam in inches for symmetrical sections.
x, = distances in inches from neutral axis to most remote fibre
for unsymmetrical sections.

For SYMMETRICAL SECTIONS.

pr fibre stress of 16 000 pounds per square inch D = %I
]

pr fibre stress of 12 500 pounds per square inch D = Edf

For UNSYMMETRICAL SECTIONS.

] H
for fibre stress of 16 000 pounds per square inch D = =
1

H/
lor fibre stress of 12 500 pounds per square inch D =or
1

: ExampLEs,

Case /.—To find the deflection of a 9/ I-Beam weighing 30 ‘pnunds
* foot, for a span of 15 feet and a maximum fibre stress of 16 000
ands per square inch, under its safe load uniformly distributed.
from the above table the deflection coefficient for this case is found
3.724, which divided by 9, the depth of the beam in inches, gives
hich is the required deflection in inches.

safe load for this beam under the conditions named is 16 100
including the weight of the beam itself as stated in the Tables
e Loads for Cambria I-Beams on page 83,

sase [/.—To find the deflection of a 6/ % 4'' X 3/’ angle, sup-
ted at the ends on its short leg as a horizontal base, for a span of 9
land a maximum fibre stress of 16 000 pounds per square inch under
jafe load uniformly distributed including its own weight.

rom the table of * Properties of Angles” on page 177 the distance
om the neutral axis to the back of the shorter leg is found to be
‘inches, which subtracted from the length of long leg, 6 inches,
s 4.01 as the distance x; from the neutral axis to the most re-
¢ fibre. From the above table the deflection coefficient for this
found to be 1.341, which divided by 8.02, twice x,, gives .167,
is the required deflection in inches.

—For deflections of Beams, Channels and Z-Bars due to any
or uniform load see coefficients of deflection N and N/ in the
s of Properties relating to these sections and the accompanying
or deflections of any symmetrical beams due to various systems of
ing, see general formulae and diagrams on pages 138 to 143 inclusive.
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TABLES OF SAFE LOADS FOR CAMBRIA SEC-
TIONS USED AS BEAMS, AND SPACING
FOR CAMBRIA I-BEAMS.

Pages 80 to 137 inclusive.

TABLES OF SAFE LOADS AND SPACINGS.

The Tables of Safe Loads for Cambria I-Beams, Channels, Angles,
T-Bars and Z-Bars, give the safe loads in pounds uniformly distrib-
uted for all usual spans based upon extreme fibre stresses of 16000
pounds per square inch.

These loads include the weight of the steel shape itself, which
should be deducted in order to obtain the external load that it will
safely carry. In case the shape is used to support a floor, the weight
of the steel, together with that of the other portions of the floor con-
struction, must be deducted in order to obtain the net live load which
can be safely sustained. Weights of hollow tile floor arches and fire-
proofing material are given on page 61, to which should be added the
weight of plastering, filling on top of arches and the weight of the
material forming the surface of the floor, in order to obtain the dead
load of materials in figuring fireproof floors, in addition to the weight
of the steel.

A table of superimposed loads per square foot, exclusive of the
weights of materials, in accordance with the usual practice for differ-
ent classes of buildings, is given on p. 60,

The Tables of Safe Loads for Cambria sections used as beams and
the Tables for Spacing of Cambria I-Beams are calculated on the as-
sumption that proper provision has been made for preventing lateral
deflection by means of tie-rods or other braces spaced at suitable dis-
tances apart; which for beams and channels should not exceed

twenty times the flange width. In cases where intermediate lateral
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is not provided, the safe loads shown in the tables must be
.--‘- and for beams and channels the amount of this reduction
be determined by reference to the explanations and tables there-
n pages 66 and 67,

-- e thrust of floor arches, which is considerable, particularly in the
e of long spans or distances between tie-rods, should be taken into
sount where it tends to produce lateral flexure of the floor beams,
planations of this and a formula for reducing the unit stresses
vertical loading, on account of the additional stresses caused by
rizontal forces, are given on pages 62 to 65 inclusive,

In some instances the allowable deflection will govern the design
her than the transverse strength, as in the case of beams carrying
stered ceilings, in which the deflection should be limited to ¥y inch
0ot of span, or yl; of the distance between supports in order
id cracking the plaster,

s limit of deflection is indicated in the tables by full horizontal
the figures below which correspond to loads or spacings for the
spans that will produce greater deflections than the allowable
for plastered ceilings.

The deflection limits of the Tables of Safe Loads have been calcu-
ed for the total loads, including the weight of the section used as a
: The superimposed live load will not produce all of this deflec-
m, and therefore the deflection limit of the tables includes an ele-
it of safety for the reason that the beams will be deflected, after
ing put in place, by their own weight and that of the floor materials
ore the plastering is applied.

In cases where the deflection limits the use of the beam for the safe

5 corresponding to the fibre stresses of the tables, the beam may be

d with a less load such as to produce only the allowable deflection,
€ lesser load corresponding to the limit of deflection may be ob-
ned for any span from the Table of Safe Loads as follows :

S WosE LA

w L3
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in which

W —safe load in pounds for the limit of deflection for plastered ceil-
ings — 315 of the span.

W ,— safe load of tables next above the line giving the limit of deflec-
tion.

L =1length of span in feet corresponding to W, from the table.

L, = length of span for the case under consideration.

This may also be expressed by the following —

RULE.

Multiply the safe load next above the heavy line of the tables by
the square of the corresponding span in feet and divide the product
by the square of the required span. Ihe result will be the required
load corresponding to the limit of allowable deflection for plastered
ceilings.

A Table of Deflections for Cambria shapes used as beams, subjected
to their safe loads uniformly distributed, and accompanying explana-

tions with examples, are given on pages 72 and 73,

TABLES OF SAFE LOADS FOR I-BEAMS AND CHANNELS,

Tables of Safe Loads for all sizes and weights of Cambria I-Beams
and channels for the usual spans, expressed in feet, are given on pages
80 to 96 inclusive. :

TABLES FOR SPACING OF CAMBRIA I-BEAMS.

Tables for Spacing of Cambria I-Beams for a total load of 100
pounds per square foot including the weight of the beam, correspond-
ing to spans from 4 to 36 feet, are given on pages 97 to 107 inclusive.

For any given size of beam the spacing or distances from centers to
centers for different intensities of loading varies inversely as the load,
so that the spacing for any intensity of loading may be found from
the tabular spacing by proportion as stated in the notes at the foot of
the tables.
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TABLES OF SAFE LOADS FOR ANGLES,
T-BARS AND Z-BARS.

les of uniformly distributed safe loads for the usual sizes of
all sections of T-Bars and all sections of standard Z-Bars are
on pages 110 to 137, In these tables the safe loads for equal
angles are given on the assumption that one of the legs of the
is horizontal and the other leg vertical. In the case of angles
 unequal legs the safe loads are given for both positions, that is,
 the long leg vertical and with the short leg vertical.
he safe loads for T-Bars are given on the assumption that the
is horizontal and the stem vertical, and for Z-Bars with the web

XAMPLES OF APPLICATION OF TABLES OF
EA.FE LOADS AND TABLES OF SPACING.

ExamreiE L

‘What is the proper size of beam with a clear span of 24 feet to carry
perimposed load of 30 000 pounds uniformly distributed, the de-
on to be such as not to erack a plastered ceiling ?

rom the Tables of Safe Loads for Cambria I-Beams, page 85, it is
nd that a 15-inch standard beam of this length, weighing 60 pounds
r foot, will carry a gross load of 31 910 pounds, and the weight of the
itself is 60 x 24 — 1440 pounds. Thus the net load may be
30 470 pounds, so that this is the proper size for the conditions named,
deflection is within the allowable limit, which is shown to be at
n of 80 feet as indicated by the horizontal line on the table,
milarly it may be found from page 86, that a 15-inch special beam,
B0 pounds per foot, will more than suffice, but as this section is not
arly kept in stock the standard 15-inch 60-pound beam should be
edd if prompt delivery is wanted.

t may also be found from page 88, that an 18-inch bb-pound beam
vill amply suffice, and as this is both stiffer and lighter than the 15-
inch 60-pound beams, it could be used with economy if otherwise
suitable for the location,

i Exawmrre IT.
What is the safe load for an 8inch standard I-Beam weighing 18.0
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pounds per foot for a span of 20 feet, the deflection to be such as not
to crack a plastered ceiling ?

From the Tables of Safe Loads, page 82, it is found that the safe
load for the beam in question is 7 580 pounds, but this value is below
the line which indicates the span corresponding to the allowable limit
of deflection.

Substituting the proper values in the formula for obtaining the
reduced load corresponding to the allowable deflection, as given on
page 76, we have

W, x 1?9480 x 16*
7% 202

W= = 6 067 pounds,

which is the safe load required.

ExawmpLE IIL

Required the best arrangement of beams for the floor system of a
building 40 feet wide x 88 feet deep to safely support a live load of
100 pounds per square foot, using 10-inch tile arches resting on 12-inch
I-Beams.

The weight of the floor materials will be about 50 pounds per square
foot, allowing 39 pounds for the arch and 11 pounds for the other
materials, or a total load of 150 pounds per square foot to be carried
by the beams.

From the Table of Spacing for I-Beams for a uniform load of 100
pounds per square foot, page 101, it is seen that 12/ standard I-Beams
weighing 81} pounds per foot and spaced 9.6 feet apart from center to
center can be used with a span of 20 feet, and for a load of 150 pounds
per square foot the spacing will be

9.6 x 100
i e 6.4 fetlzt.

This will require one row of interior columns lengthwise of
building.

To support the beams at the center of the building will require a
line of girder beams resting on the columns. Assume the columns 22
feet apart, thus dividing the building into 8 bays, four on each side
of the center.
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he load on each girder will be

g} % 22 % 150 = 66 000 pounds,

from the Table of Safe T.oads, page 85, it is found that this will
two 15-inch standard I-Beams, each weighing 60 pounds per

On account of the advisability of spacing the floor beams equally,
angement outlined above would reduce their distances to

5.5 feet center to center, so that 10-inch I-Beams, weighing 40

s per fool, might be used for the body of the floor, as may be
srmined by referring to the Table of Spacings of Cambria I-Beams,
¢ 100, and calculating as before, with the result that the allowable
for these conditions is found to be 5.7 feet. The 10-inch 40-
beam under these condilions, will, however, deflect almost to
owable limit for plastered ceilings, besides, they are heavier
n the 12-inch 31.5-pound beams first considered, so that the latter
be the stiffer and more economical.

Although the load on the girder is not uniformly distributed, but
ated at three points between the supports, the bending
in this case will be the same as if the load were figured to be
ributed uniformly, and for similar cases with different spacings
oments would be very nearly identical.

BLES OF MAXIMUM BENDING MOMENTS.

Tables of Maximum Bending Moments for beams and chan-
dven on pages 108 and 109 are useful in determining the proper
n required to support one or more irregularly located concen-
ed loads or various arrangements of loads to which the tables of
loads uniformly distributed will not apply,

method used consists in computing the maximum bending
in foot pounds resulting from the specified loading, the
per section corresponding to a fibre stress of 16000 or 12 500 Ibs.
square inch, being taken directly from the tables without further
utation.




80 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I.BEAMS.
Safe loads below are figured for fibre stress of 16 000 pounds per
square inch and include weight of beam.

STANDARD I"fBEAMS.

Distance
between | 3 Inch No. B 5. 4 Inch No.B9.
supports
. 5.6 6.5 7.5 7.5 8.5 9.5 10.5
in feet,
1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.

4410 | 4780 | 5180 7950 8470 9000 9520
3530 | 3830 | 4140 6360 6780 7200 7610

4

5

6 | 2940 | 3190 | 3450 5300 5650 6000 6350
g 2620 | 2730 | R960 4540 4840 5140 5440
9
10

2210 | 2390 | 2590 3980 4240 4500 4760

1960 | 2130 | 2300 3530 3770 4000 4230
1770 | 1910 | 2070 3180 3390 3600 3810

1 1600 | 1740 | 1880 2890 3080 3270 3460
12 | 1470 | 1590 | 1730 2650 2820 3000 3170
13 | 1360 | 1470 | 1590 2450 2610 2770 2930
14 | 1260 | 1370 | 1480 2270 2420 2570 720
15 | 1180 | 1280 | 1380 2120 2260 2400 2540

16 | 1100 | 1200 | 1290 1990 2120 2250 2380
17 | 1040 | 1130 | 1220 1870 1990 2120 2240
18 980 | 1060 | 1150 1770 1880 2000 2120
19 930 | 1010 | 1090 1670 1780 1890 2000
20 830 | 960 = 1040 1590 1690 1800 1900

21 840 | 910 990 1510 1610 | 1710 1810

For safe loads below the heavy lines, the deflections will be greater
than the allowable limit for plastered ceilings = gz} span.

‘L a
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SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I BEAMS.

Safe loads below are figured for fibre stress of 16 000 pounds per
inch and include weight of beam.

STANDARD I-BEAMS.

5 Inch No. B 13. 6 Inch No, B17.

0.76 12.25 14.75 12.25 1475 17.25
1bs. 1bs. 1bs. 1bs. 1bs. 1bs.

12000 | 14520 16160 19370 21320 23280
10320 | 11620 12930 15490 17050 18620

8600 9630 10770 12010 14210 15520
7870 8300 9230 11070 12180 13300
6450 7260 8080 9680 10660 11640
6730 6460 7180 8610 9470 10350
5160 | 5810 6460 7760 85630 9310

4690 | 5280 5880 7040 7750 8460
4300 | 4840 5390 6460 7110 7760
3970 | 4470 4970 5060 6560 7160
8680 | 4150 4620 5530 6090 6650
340 | 3870 4310 b160 5680 6210

3220 | 3630 4040 4840 5330 5820
5020

BENE BEER

For nu'c load.s below the heavy l.ma, the deflections will be greater
: than the allowable limit for plastered ceilings = g} span.
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SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMERIA I-BEAMS.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of beam.

STANDARD I-BEAMS.

Distance = 3
petween| 7 Inch No. B 21 8 Inch No. B 25.
supports = ] y
G ok 15 17.6 20 18.00 | 20.25 | 2275 | 256.25
1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
4 | 27600 | 20850 | 32140 | 37920 | 40180 | 42740 | 45360
5 | 22080 | 23880 | 25710 | 30830 | 82100 | 34190 | 36200
6 | 18400 | 19900 | 21430 25280 | 26750 | 28500 | 30240
7 | 15770 | 17060 | 18370 | 21670 | 22930 | 24420 | 25920
8 | 13800 | 14930 | 16070 18960 | 20060 | 21370 | 22680
9 | 12270 | 13270 | 14280 16850 | 17830 | 19000 | 20160
10 | 11040 | 11940 | 12860 15170 | 16050 | 17100 | 18140
11 | 10040 | 10860 | 11690 13790 | 14590 | 15540 | 16490
12 9200 | 9950 | 10710 12640 | 13380 | 14250 | 15120
13 8490 | 9190 | 9890 11670 | 12350 | 13150 | 13960
14 7800 | 8530 | 9180 10830 | 11470 | 12210 | 12960
15 7360 | 7960 | 8570 10110 | 10700 | 11400 | 12100
16 6900 | 7460 | 8030 9480 | 10030 | 10690 | 11340
17 | 6490 7020 7560 8020 9440 | 10060 | 10670
18 6130 | 6630 | 7140 8430 8920 9500 | 10080
19 5810 | 6280 | 6770 7980 8450 9000 9550
20 5520 | 5970 | 6430 75680 8030 8550 9070
21 5260 | 5690 | 6120 7220 7640 8140 8640
22 5020 | 5430 | 5840 6890 7300 7770 8250
23 4800 | 5190 | 5590 6590 6980 7430 7890
24 4600 | 4980 | 5360 6320 6690 7120 7560
256 | 4420 | 4780 | 5140 6070 6420 6840 7260
26 | 4250 | 4590 | 4940 5830 6170 6580 6980
27 | 4090 | 4420 | 4760 5620 5940 6330 6720
28 | 3940 | 4260 4590 5420 5730 6110 6480
20 | 8310 | 4120, 4430 5230 5530 5900 6260

For safe loads below the heavy lines, the deflections will be greater

than the allowable limit for plastered ceilings = g}
The safe load above dotted line is greater t

span.
han the safe load for

crippling of web, as explained and shown on pages 68 to 70 inclusive,
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SAFHE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of beam.

STANDARD I-BEAMS.

21 26 30 36 25 30 35 40
1bs. | 1bs. | 1bs. | lbs. 1bs. 1bs. | 1bs. ibs.

 Distanco
betwesn 9 Inch No. B 29. 10 Inch No. B 33.
supports
in feot,

25160 | 27240 | 30180 | 33120 T
22370 | 24210 | 26830 | 29440 | ..o0 | covi | wona | .
20180 | 21790 | 24150 | 26500 | 26050 | 28620 | 31240 | 33850

18300 | 19810 | 21950 | 24090 | 23680 | 26020 | 28400 | 30780
16770 | 18160 | 20120 | 22080 | 21710 | 23850 | 26030 | 28210
15480 | 16760 | 18570 | 20380 | 20040 | 22020 | 24030 | 26040
14380 | 15570 | 17250 | 18930 | 18610 | 20450 | 22310 | 24180
13420 | 14530 | 16100 | 17670 | 17360 | 19080 | 20830 | 22570

12580 | 13620 | 15090 | 16560 | 16280 | 17890 | 19520 | 21160

11180 | 12110 | 13410 | 14720 | 14470 | 15900 | 17350 | 18810

10500 | 11470 | 12710 | 13950 | 18710 | 15070 | 16440 | 17820
10064 | 10900 | 12070 | 13250 | 13020 | 14310 | 15620 | 16930

6490 | 7030 [ 7790 | 8550 | 8400 | 9230 | 10080 | 10920
8140 | 8950 | 9760 | 10580
7890 | 8670 | 9470 | 10260
~ For safe loads below the heavy lines, the deflections will be greater
than the allowable limit for plastered ceilings = } span.

ER2 SSERE BREBER
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SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I BEAMS.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of beam.

STANDARD SPECIAL

‘ I-BEAMS. I-BEAMS.

Distance

tetween | 12 Inch No. B 41. 12 Inch No. B 105.
wers| 15| 35 | 40 40 | a5 | s0 | &5
in feet.

1bs, 1bs. 1bs. 1bs. 1bs. 1bs. ibs.

el 237353

10 | 38370 | 40580 3720 47810 | 50790 | 53930 [ 57070
11 | 34830 | 86890 29740 | 43470 | 46180 | 49030 | 51830
12 | 81970| 33820 ( 36430 | 99840 | 42330 | 44940 | 47560
13 | 20510 31220 83630 | 36780 | 39070 | 41480 | 43900
14 | 27400| 28990 | 31230 | 84150 | 36280 | 88520 | 40760
15 | 25580 | 27050 | 20140 | 91880 | 33860 | 35050 | 38040
16 | 23980 25360 | 27320 20880 | 31750 | 33710 | 35670
17 | 22570| 23870 | 25720 | 28130 | 29880 | 81720 | 83570
18 | 21310 22540 | 24290 | 26560 | 28220 | 29960 | 31700
19 | 20190 21360 | 23010 | 25160 | 26730 | 28380 | 30040
20 | 19180 20290 | 21860 | 23010 | 25400 | 26960 | 28530
91 | 18270 19320 20820 | 22770 | 24190 | 25680 | 27170
99 | 17440| 18450 | 19870 | 21730 | 23090 | 24510 | 25940
23 | 16630 | 17640 | 19010 20790 | 22080 | 23450 | 24810
24 | 15990 | 16910| 18220 | 19920 | 21160 | 22470 | 28780
95 | 15350 | 16230| 17490 | 10130 | 20320 | 21670 | 22830
26 | 14760 | 15610| 16810 | 18390 | 19540 | 20740 | 21950
27 | 14210| 15080 | 16190 | 17710 | 18810 | 19970 | 21140
98 | 13700 | 14490| 15610 | 17080 | 18140 | 19260 | 20880
29 | 13230| 13990 | 15070 | 16490 | 17510 | 18600 | 19680
30 | 12790| 13530 | 14570 | 15940 | 16930 | 17980 | 19020
91 | 12980 13090 | 14100 | 15420 [ 16380 | 17400 | 18410
32 | 11990 | 12680 | 13660 14940 | 15870 | 16850 | 17830
33 | 11630 | 12300 13250 | 14490 | 15390 | 16340 [ 17290
34 | 11280 11940| 12860 | 14060 | 14940 | 15860 | 16780
35 | 10960 | 11590 | 12490 | 13660 | 14510 | 15410 | 16300
36 | 10660' 11270' 12140 | 13280 ' 14110 ' 14980 ' 15850

For safe loads below the heavy lines, the deflections will be greater-
than the allowable limit for plastered ceilings = y}5 span.
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A LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS.

fe loads below are figured for fibre stress of 16 000 pounds per
re inch and include weight of beam.

STANDARD I-BEAM.
15 Inch No. B 53.

42 45 50 55 60
| s 1bs. 1bs. 1bs. 1bs.
0 | 62830 64830 68750 72670 76600

57120 58940 62500 66070 69630

52360 54030 57290 60560 63830

48330 49870 52890 55900 58920
| 44880 46310 49110 51910 54710

41880 43220 45840 48450 51060

39270 40520 42070 45420 47870

36960 38140 40440 42750 45060

34900 36020 38200 40370 42550

33070 84120 36190 38250 40310

31410 32420 34380 36340 38300

20920 30870 32740 34610 36470

98560 20470 81950 33030 34820

27320 28190 20890 31600 33300

26180 27010 28650 30280 31910

25130 25930 27500 20070 30640

24160 24940 26440 27950 20460

23270 24010 25460 26920 28370

922440 23150 24550 25960 27360

21660 29360 93710 95060 26410

20940 21610 92920 24990 25530

20270 20910 22180 23440 24710

19630 20260 21490 99710 23940

19040 19650 20830 92020 23210

18480 19070 20220 21370 929530

17950 18520 19640 20760 21880

17450 18010 19100 20190 21280

qr safe loads below the heavy lines, the deflections will be greater
A the allowable limit for plastered ceilings = 5} span.
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SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I.BEAMS.

Safe loads below are figured for fibre stress of 16 000 pounds per

square inch and include weight of beam.

Distance
between
supports

in feet.

36

SPECIAL I"BEAM.

15 Inch No. B 109.
60 65 70 756 80
1bs. 1bs. 1bs. 1bs. 1bs.
86610 90470 94390 98310 102230
78740 82240 85810 89370 92940
72180 75390 78660 81920 85190
66630 69590 72610 75620 78640
61870 64620 67420 70220 73020
57740 60310 62920 65540 68150
54130 56540 58990 61440 63890
50950 53220 56520 57830 60140
48120 50260 52440 54620 56790
45590 47610 49680 51740 53810
43310 45230 47190 49150 51120
41240 43080 44950 46810 48680
39370 41120 42900 44690 46470
37660 39330 41040 42740 44450
36090 37690 39330 40960 42600
34650 36190 37750 39320 40890
33310 34790 36300 37810 39320
32080 33610 34960 36410 37860
30930 32310 33710 35110 36510
29870 31200 32550 33900 35250
28870 30160 31460 32770 34080
27940 29180 30450 31710 32980
27070 28270 29500 30720 31950
26250 27410 28600 29790 30980
26470 26610 27760 28910 30070
24750 26850 26970 28090 29210
24060 25130 26220 27310 28400

For safe loads below the heavy lines, the deflections will be greater

than the allowable limit for plastered ceilings = 315 span.
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SAFE LOADS IN POUNDS UNIFORMLY DIS-
y TRIBUTED FOR CAMBRIA I BEAMS.

loads below are figured for fibre stress of 16 000 pounds per
are inch and include weight of beam,

BPECIAL I-BEAM.

15 Inch No. B 113.

80 85 20 05 100
1bs. 1bs. 1bs. 1bs. 1bs.

10 | 112230 | 116030 | 119960 | 123880 | 127800
102030 | 10549 | 100050 | 112620 | 116180

86330 89260 92270 95290 98310
80160 82880 85680 88480 91280

79870
7 66020 68260 70560 72870 75180

59070 61070 63130 67260
66110 59980 61940 63900

55250 67120 58990 60860
51010 52740 56310 58090

44890 46410 47980 49550 51120

43170 44630 46140 47650 49150
41570 42980 44430 45880 47330
40080 41440 42840 44240 45640
38700 40010 41360 42720 44070
37410 38680 39900 41290 42600

36200 37430 38700 39960 41230
35070 36260 37400 38710 39940
34010 85160 36350 37640 38730
33010 34130 35280 36430 37590
32070 33150 34270 35390 86510

} 31170 33320 34410 35500
r safe loads below the heavy lines, the deflections will be greater
the allowable limit for plastered ceilings = y} span.
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SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMERIA I-BEAMS.

Safe loads below are figured for fibre stress of 16 000 pounds per

Distance
between
supporis

in feet,

BBRNE RiBRR
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square inch and include weight of beam.

STANDARD I-BEAMS.

18 Inch No. B 65.

20 Inch No. B 73.

47140
44900

60 65 70 856 70 75
1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
99770 | 104470 | 109180 | 124750 | 130110 | 135340
90700 | 94980 | 99250 | 113410 | 118280 | 123040
83140 | 87060 | 90980 | 103960 | 108430 | 112780
76740 | 80360 | 83980 95960 | 100090 | 104110
71260 | 74620 | 77990 80110 | 92040 | 96670
66510 | 69650 | 72780 83170 | 86740 | 90230
62360 | 65300 | 68240 77070 | 81320 | 84590
58650 | 61460 | 64220 78380 | 76540 | 79610
55430 | 58040 | 60660 69310 | 72280 | 75190
52510 | 54990 | 57460 65660 | 68480 | 71230
49880 | 52240 | 54590 62370 | 65060 | 67670
47510 | 49750 | 51990 50400 | 61960 | 64450
45850 | 47490 | 49630 66700 | 59140 | 61520
43380 | 45420 | 47470 54240 | b6BT0 | 5BR40
41570 | 48530 | 45490 51980 | 54210 | 56390
30910 | 41790 | 43670 49000 | 52040 | 54140
38370 | 40180 | 41990 47980 | 50040 | 52050
36950 | 38690 | 40440 46200 | 48190 | 50130
35630 37310 | 38090 445560 | 46470 | 48340
34400 | 36030 | 37650 43020 | 44870 | 46670
33200 | 34820 | 36390 41580 | 43370 | 45110
32180 | 33700 | 85220 40240 | 41970 | 43660
31200 | 32650 | 84120 38080 | 40660 | 42200
30230 | 31660 | 33080 37800 | 89430 [ 41010
20340 30730 | 32110 36690 | 88270 | 89810
28510 | 20850 | 31190 35640 | 37170 | 38670
277101 29020 | 30330 34650 | 36140 | 87590




CAMEBRIA STEEL. 89
WE LOADS IN POUNDS UNIFORMLY DIS-
, TRIBUTED FOR CAMBRIA I BEAMS,
fe loads below are figured for fibre stress of 16000 pounds per
e inch and include weight of beam.
SPECIAL I-BEAM.
20 Inch No. B 121

80 856 20 85 100

1bs. 1bs. 1bs. 1bs. 1bs. ‘

156410 160910 166140 171870 176600 '
142190 146280 151040 155790 160540
130340 134090 138450 142810 147160
120310 123780 127800 131820 135840
111720 114940 118670 122410 126140
104270 107270 110760 114250 117730
97750 100670 103840 107100 110370
92000 94650 97730 100800 103880
86890 89390 92300 95200 8110
82320 84690 87440 90190 92050
78200 80460 83070 85680 88300
74480 76620 79110 81600 84090
71090 73140 75520 77890 80270
68000 69960 72230 74510 76780
65170 67060 69220 71400 73580
64360 66460 68550 70640
60160 61890 63900 65910 67920
57930 59600 61530 63470 65410
65860 57470 50340 61200 63070
53930 55490 57290 59090 60900
52140 53640 55380 57120 58870
50450 51910 53590 55280 56970
48880 51920 55190
47400 48760 50350 51930 53510
46000 47330 48860 50400 51940
44690 45970 47470 48960 50460
43450 44700 46150 47600 49050




20 CAMBRIA STEEL,

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I.BEAMS.
Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of beam,

STANDARD I-BEAM.

Distance =
between

s 24 Inch No. B 89.

in feet. 80 85 20 95 100

1bs. 1bs. 1bs. 1bs. 1bs.

10 | 185530 192700 198970 205240 211520
11 | 168660 175180 180880 186590 192200

12 | 154610 160580 165810 171040 176270
13 | 142720 148230 153050 157880 162710
14 | 132520 137640 142120 146600 151080

15 [ 7123600 | 128460 132650 136830 141010

16 | 115960 120430 124360 128280 132200 |
17 | 109140 113350 117040 120730 124420 {

18 | 103070 107050 110540 114020 117510
19 97650 101420 104720 108020 111330
20 92770 96350 99480 102620 1056760

21 88350 91760 94750 97740 100720
22 84330 87590 90440 93200 96140
23 80670 83780 86510 89240 91960
24 77300 80290 82900 85520 88130
25 74210 77080 79590 82100 84610

26 71360 74110 76530 78940 81350
27 68720 71370 73690 76020 78340
28 66260 68820 71060 73300 75540
29 63980 66450 68610 70770 72940
30 61840 64230 66320 68410 70510

59850 62160 64180 66210 68230
57980 60220 62180 64140 66100
56220 58390 60290 62200 64100
54570 56680 58520 60370 62210
53010 556060 56850 58640 60430

51540 53530 65270 57010 58760

g Kese=

" Safe loads above dotted line are greater than safe loads for web cri ;T.
pling, as explained and shown on pages 68 to 70 inclusive.




CAMBRIA STEEL. o1

SAFE LOADS IN POUNDS UNIFORMLY DIS.
TRIBUTED FOR CAMBRIA CHANNELS.

Safe loads below are figured for fibre stress of 16 000 pounds per

‘square inch and include weight of channel.

STANDARD CHANNELS.

'3 Inch No.C5.| 4InchXNo.C9. 5 Inch No. C 13.

4 5] 6 525 | 8.25 | 7.25 6.5 ] 11.5
1bs. |1bs. | 1bs. | 1bs. | 1bs. 1bs. | 1bs. ibs. | 1bs.

2910 3290 3680 | 5060 | 5570 | 6090 | 7910 | 9460 | 11100
2330 2630 2940 | 4050 | 4450 | 4870 | 6330 | 7570 | 8880

4

5

6 | 1940 2190] 2450 | 3370 | 3710 | 4060 | 5270 | 6310 | 7400
'g 1660/ 1880/ 2100 | 2890 | 3180 | 3480 | 4520 | 5410 | 6340
9

1450) 1640, 1840 | 2530 | 2780 | 3050 | 3960 | 4730 | 5650

-9 | 1200] 1460, 1630 | 2250 | 2470 | 2510 | 3520 | 4210 | 4930
10 | 1160| 1310, 1470 | 2020 | 2230 | 2440 | 3160 [ 3790 | 4440

A1 | 1060 1190/ 1340 | 1840 [ 2020 | 2210 | 2880 | 3440 | 4040
A2 | 970 1100] 1230 | 1690 | 1860 [ 2030 | 2640 | 3150 | 3700
13 | 890/ 1010{ 1130 | 1560 | 1710 | 1870 | 2430 | 2910 [ 3410
14 | 830 940, 1050 | 1440 | 1590 | 1740 2260 | 2700 | 3170
i 880/ 980 | 1350 | 1480 | 1620 | 2110 | 2520 [ 2960

16 | 730, 820[ 920 | 1260 | 1390 | 1520 | 1980 | 2370 | 2770
17 | 680| 770[ 870 | 1190 | 1310 | 1430 | 1860 [ 2230 | 2610
18 | 650, 730[ 820 | 1120 1240 1350 [ 1760 | 2100 | 2470
19 | 610, 690{ 770 [ 1060 ( 1170 [ 1280 [ 1670 | 1990 | R340
20 | 580 660 740 [ 1010 [ 1110 | 1220 | 1580 | 1890 | 2220

21 | 550 630 700 | 960 | 1080 | 1160 | 1510 | 1800 | 2110
92 | 530 600 670 | 920 | 1010 | 1110 | 1440 | 1720 | 2020
2| b0 G G0 | S0 | 90| 1060 | 1380 | 160 | 1930
u

480/ 550, 610 [ 840 | 930 | 1020 [ 1320 | 1580 | 1850
470' 530 590 | 810 ' 890 ! 970 | 1270 ! 1510 ' 1780

For safe loads below the heavy lines, the deflections will be greater
‘than the allowable limit for plastered ceilings = 315 span.




02 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS.
Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of channel.

STANDARD CHANNELS.

vetwen| 6 Inch No. C 17, 7 Inch No. C 21

8 |105| 13 | 155 | 0,75 [12.25|14.75|17.25 | 1975
"|1bs. [1bs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs, | 1bs.

11550 13440| 15400 | 17360 | 16070 | 18410 | 20700 | 22990 | 25280
9240 10750| 12320 | 13890 | 12850 | 14730 | 16560 | 18390 | 20220

4

b

6 | 7700/ 8960 10270 | 11570 | 10710 | 12280 | 13800 | 15330 | 16850

7 | 6600/ 7680 8800 | 9920 | 9180 | 10520 | 11830 | 13140 | 14440

8 | 5780/ 6720] 7700 | 8630 | 8030 | 9210 | 10350 | 11490 | 12640

9 | 5180 5970, 6840 | 7720 | 7140 | 8180 | 9200 | 10220 | 11230
10 | 4620 5380, 6160 | 6940 | 6430 | 7370 | 8280 | 9200 | 10110

11 | 4200| 4890| 5600 | 6310 | 5840 | 6700 | 7530 | 8360 | 9190
12 | 3850 4480 5130 | 5790 | 5360 | 6140 | 6900 | 7660 | 8430
13 | 8550, 4130 4740 | 5340 | 4940 | 5670 | 6370 | 7070 | 7780
14 | 3300 3840, 4400 | 4960 | 4590 | 5260 | 5910 | 6570 | 7R20

15 | 3080 8580 4110 | 4630 | 4280 | 4910 | 5520 | 6130 | 6740

16 | 2890| 3360 3850 | 4340 | 4020 | 4600 | 5180 | 5750 | 6320
17 | 2720 8160 3620 | 4080 [ 3780 | 4330 | 4870 | 5410 | 5950
18 | 2570 2990| 3420 | 3860 | 3570 | 4090 | 4600 | 5110 | 5620
19 | 2430 2830| 3240 | 3650 | 3380 | 38330 | 4360 | 4840 | 5320
20 | 2310/ 2690| 3080 | 3470 | 3210 | 3680 | 4140 @ 4600 | 5060

21 | 2200/ 2560 2930 | 3310 ( 3060 | 3510 | 3940 | 4380 | 4810
22 | 2100/ 2440 2800 | 3160 | 2920 | 3350 | 38760 | 4180 | 4600
23 | 2010/ 2340 2680 | 3020 { 2790 | 3200 | 3600 | 4000 | 4400
24 | 1930, 2240, 2570 | 2890 | 2680 | 3070 | 3450 | 3830 | 4210
25 | 1850/ 2150/ 2460 ' 2780 | 2570 ' 20950 ' 3310 ' 3680 ' 4040

For safe loads below the heavy lines, the deflections will be greater
than the allowable limit for plastered ceilings = 35 span.




CAMBRIA STEEL. 03

' SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS.

Sole loads below are figured for fibre stress of 16 000 pounds per
re inch and include weight of channel.

STANDARD CHANNELS.
8 Inch No. C 25. 9 Inch No. C 29.

|
11.25 13.75|16.25 18.756 21.25|13.25| 16 20 | 256
ibs. | 1bs. | 1bs. | 1bs. 1bs. | 1bs. 1bs. Ilm.1 1bs.

21530 | 24000 | 26610 | 29230 | 31840 | 28040 | 30130 smolcuson
17230 | 19200 r21290 23380 | 25470 | 22430 | 24110 28310|33520
14360 | 16000 ' 17740 | 19480 | 21230 | 18690 K 20090 Imwzmo
12810 | 13710 | 15210 | 16700 | 18200 | 16020 | 17220 20580 23940
10770 | 12000 | 13310 | 14610 | 15920 | 14020 | 15070 18010 20950
9570 | 10670 | 11830 | 12090 | 14150 | 12460 | 13390 |16010 18620
8610 | 9600 | 10650 | 11690 | 12740 | 11220 | 12050 |14410 16760

7830 | 8730 | 0680 | 10630 | 11580 [ 10200 | 10860 {13100{15240
7180 | 8000 | 8870 | 9740 | 10610 | 9350 | 10040 12010189?0
6630 | 7380 | 8190 | 8990 | 9800 | 8630 | 9270 11080 12890
6150 | 6860 | 7600 | 8350 | 9100 | 8010 | 8610 1029011970
5740 | 6400 | 7100 | 7790 | 8490 | 7430 | B8040 | 9600 11170

5380 | 6000 | 6650 | 7310 | 7960 | 7010 | 7530 9000'10470
5070 | 5650 | 6260 | 6330 | 7490 | 6600 | 7090 8470I i

4530 | 5050 | 5600 | 6150 | 6700 | 5000 | 6340 | 758 .@
4310 | 4800 | 5320 | 5830 | 6370 | 5610 [ 6030 ?200|8880

4100 | 4570 | 5070 | 5570 | 6070 | 5340 | 5740
3920 | 4360 4840 | 5310 | 5790 | 5100 | 5480

3750 | 4170 | 4630 | 5080 | 5540 | 4880 | 5240 | 6260, 7290
3500 | 4000 @ 4440 4870 | 5310 | 4670 | 5020 A 6000/ 6980
3450 | 3340 | 4260 | 4680 | 5090 ' 4490 | 4820 | 5760, 6700

- For safe loads below the heavy lines, the deflections will be greater
than the allowable limit for plastered ceilings = g}, span.

Sowmae o

"o



94 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS.
Safe loads below are figured for fibre stress of 16 000 pounds per
square inch and include weight of channel.

STANDARD CHANNEL.

Distance

bitesei 10 Inch No. C 33.

supports

3 15 20 25 30 35

in foet.

1bs. 1bs. 1bs. 1bs. 1bs.

10 14270 16790 19410 22020 24640
11 12970 15270 17640 20020 22400
12 11890 14000 16170 18350 20630
13 10980 12920 14930 16940 18950
14 10190 12000 13860 15780 | 17600
15 9510 11200 12940 14680 16430
16 8920 10500 12130 13760 15400
17 8390 9880 11420 12950 14490
18 7930 9330 10780 12240 13690
19 7510 8840 10220 11590 12970
20 7130 8400 9700 11010 12320
21 6790 8000 9240 10490 11730
2 6490 7630 8820 10010 11200
23 6200 7300 8440 9580 10710
24 5940 7000 8090 9180 10270
25 5710 6720 7760 8810 9860
26 5490 6460 7460 8470 9480
27 5280 6220 7190 8160 9130
28 5100 6000 6930 7870 8800
29 4920 5790 6690 7590 8500
30 4760 5600 6470 7340 8210

For safe loads below the heavy lines, the deflections will be greater
than the allowable limit for plastered ceilings = 3} span.

—




CAMBRIA STEEL. a5

'SAFE LOADS IN POUNDS UNIFORMLY DIS-

- TRIBUTED FOR CAMBRIA CHANNELS.

‘Safe loads below are figured for fibre stress of 16 000 pounds per
quare inch and include weight of channel.

STANDARD CHANNEL.

12 Inch No. C 41.
20.5 25 30 a5 40
1bs. 1bs. 1bs. 1bs. 1bs.

16 | 14230 | 16000 | 17960 | 19920 | 21880
17 | 13400 | 15060 | 16900 | 1870 | 20600
18 | 12650 | 14220 | 15970 | 17710 | 19450
19 | 11990 | 13470 | 15120 | 16780 | 18430

20 | 11390 | 12800 | 14870 | 15040 | 17510
2 | 10850 | 12190 | 13680 | 15180 | 16670

2 | 1030 | 11640 | 13060 | 1449 | 15910

23 | 9900 | 11130 | 12490 | 13860 | 15220
24 | %490 | 10670 | 11970 | 1380 | 14500

%5 |00 | 10240 | 11490 | 1260 | 14000

2 | se0 | 90 | 11050 | 12260 | 13470

% | 840 | o480 | 10640 | 11810 | 12970

28 | 8130 | 9140 | 10260 | 11380 [ 12500

(29 | 78R0 | 8830 9910 | 10990 | 12070
80 | 759 | 8530 9580 | 10620 | 11670

.~ For safe loads below the heavy lines, the deflections will be greater
han the allowable limit for plastered ceilings = 415 span.




26 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA CHANNELS.

Safe loads below are figured for fibre stress of 16 000 pounds per
square inch and include weight of channel.

STANDARD CHANNEL.

Distanco
between 15 Inch No. C 53.

33 35 40 45 B0 b5
in foet,

1bs. 1bs. 1bs. 1bs. 1bs. 1bs.

10 | 44450 | 45500 49420 53350 57270 61190

i1 | 40410 | 41370 44930 48500 52060 55630
12 | 37040 | 37920 41180 44460 47720 50990
13 | 84190 | 35000 38020 41040 44050 47070
14 | 81750 | 32500 35300 38100 40910 43710
15 | 29630 | 30340 32950 35560 38180 40790

16 | 27780 | 28440 30890 33340 35790 38240
17 | 26150 | 26770 20070 31380 33690 35990
18 | 24700 | 25280 27460 29640 31820 33990
19 | 23400 | 23950 26010 28080 30140 32210
20 | 22230 | 22750 24710 26670 28630 80590

21 | 21170 | 21670 23540 25400 27270 29140

22 | 20210 | 20680 22470 24250 26030 27810

23 | 19330 | 19780 21490 23190 24900 26600

24 | 18520 | 18960 20590 22230 23860 25500

25 | 17780 | 18200 19770 21340 22910 24480
6

17100 | 17500 19010 20520 22030 23530
27 | 16460 | 16850 18310 19760 21210 22660
28 | 15880 | 16250 17650 19050 20450 21850
20 | 15330 | 15690 17040 18400 19750 21100
30 ' 14820 ' 15170 16470 17780 19090 20400




CAMBRIA STEEL. 27

SPACING OF CAMBRIA I.BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER '
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

STANDARD I"fBEAMS.
3 Inch No. B 5. 4 Inch No. B 9.

5.5 8.5 7.6 7.6 8.5 9.5 10.5
1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
11.0 12.0 12.9 199 | 21.2 | 22,56 | 238
5 7.7 8.3 12,7 136 | 144 | 152
4.9 5.3 58 8.8 94 | 100 | 1086
3.6 3.9 4.2 6.5 6.9 7.3 78
2.8 3.0 3.2 5.0 5.3 5.6 5.9
2.2 24 2.6 3.9 4.2 4.4 4.7
1.8 1.9 2.1 3.2 34 .6 3.8
156 1.6 1.7 2.6 2.8 3.0 3.1
1.2 1.3 1.4 2.2 24 2.6 2.6
1.0 1.k 1.2 1.9 2.0 2.1 2.3
Satn 1.0 1.1 1.6 s By 1.8 1.9
1.4 1.5 1.6 1.7
P it 2y ¢ 1.2 1.3 1.4 1.5
1.1 1.2 1.2 1.3
e HEE- 1.0 1.0 : i | 1.2
L 1.0 1.1

For spacings below the heavy lines the deflections will be greater than the
allowable limit for plastered ceilings = ylg span.
~ Spacings for other i ities of loading may be obtained from those in tables as

i T R e e
equired spacing = ot Al

" New intensity of loading X Comp A spacing from table,




28 CAMBRIA STEEL.

SPACING OF CAMBRIA I-BEAMS FOR TUNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

e STANDARD I-BEAMS.
botween
Koo 5 Inch No. B 13, 6 Inch No. B 17.
in 9.75 1225 | 1475 | 1225 | 1475 |17.26
foet, 1bs. ibs. 1bs. 1bs. 1bs. 1bs.
4 32.2 36.3 404 484 563.3 58.2
5 20.6 23.2 25.9 31.0 34.1 37.2
6 14.3 16.1 18.0 21.5 23.7 25.9
7 10.5 11.9 13.2 15.8 174 19.0
8 8.1 9.1 10.1 12.1 133 14.5
9 6.4 7.2 8.0 9.6 10.5 11.56
10 5.2 5.8 6.5 % 8.5 9.3
11 4.3 4.8 5.3 6.4 7.0 .7
12 3.6 4.0 4.5 5.4 5.9 6.5
13 3.1 34 3.8 4.6 5.0 5.5
14 2.6 3.0 3.3 4.0 4.4 48
156 2.3 2.6 2.9 3.4 3.8 4.1
16 2.0 2.3 2.5 3.0 3.3 3.6
17 1.8 2.0 2.2 2.7 3.0 3.2
18 1.6 1.8 2.0 24 2.6 2.9
19 14 1.6 1.8 2.1 24 2.6
20 1.3 1.5 1.6 1.9 2.1 2.3
21 1.2 1.3 1.5 1.8 1.9 2.1
22 1.1 1.2 1.3 1.6 1.8 1.9
23 1.0 13 1.2 1.5 1.6 1.8
24 el 1.0 1.1 1.3 1.5 1.6
25 st a5 ol 1.0 1.2 14 1.5
26 uaes 1.0 1.1 1.3 14
27 e e L1 1.2 1.3
28 Sivina o < 1.0 % 1.2
29 1.0 1.1

For sYacings below the heavy lines the deflections will be greater than the
allowable limit for glanered ceilings = »}5 span.

&t Spacings for other intensities of loat?iug may be obtained from those in tables as
ollows :

Intensity of loading from table

C d i
New intensity of loading s *, PRl B G,

Required spacing =




CAMBRIA STEEL. 29

SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

STANDARD I-BEAMS.
7 Inch No. B 21 8 Inch No. B 25.

15 17.6 20 18.00 | 2025 | 2276 | 25.256
1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1ba.

s b

69.0 | 748 | 80.3 | 94.8 (1003 1069 (1134

4
5 | 442 | 478 | 514 | 807 | 642 | 684 | 7286
6 | 307 | 332 | 85.7 | 421 | 448 | 475 | 504
7 (225 | 244 | 262 | 310 | 328 | 349 | 370
8 | 173 | 187 | 201 | 23.7 | 25.1 | 26.7 | 283
'® | 136 | 147 | 159 | 187 | 198 | 211 | 224
10 110 | 119 | 129 | 152 | 161 | 171 | 181
gl [ 9.1 99 | 108 | 125 | 133 | 141 | 15.0
7.7 83 89 | 105 | 11.1 | 119 | 1286
6.5 1 7.8 0.0 8.5 | 101 | 10.7
5.6 6.1 6.6 7.7 8.2 8.7 8.3

49 6.3 5.7 6.7 7.1 7.8 8.1

2.5 2.7 2.9 34 3. 3.9 41
2.3 2.6 2.7 3. 3.3 3.5 3.7
21 2.3 2.4 29 3.0 3.2 34
1.9 2.1 2.2 2.6 2.8 3.0 3.1
18 1.9 21 24 2.6 2.7 2.9
1.6 1.8 1.9 2.2 24 2.6 2.7
1.5 1.8 1.8 2.1 2.2 2.3 2.5
14 1.5 1.6 19 2.0 22 2.3
1.3 14 1.5 1. 19 2.0 2.2

- For spacing above the dotted line the safe load for bending is greater than the

gafe load F:r web crippling, as explained and shown on pages 68 to 70 inclusive,
For l‘ndngi below the heavy lines the deflections will be greater than the

allowable limi orlg.eubemd ceilings = 55 span.

" Spacings for other i ities of I g may be obtained from those in tables as

2 Intensity of loading from table
& = T New intensity of loading

PR | % C 1 spacing from table.

¥
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100 CAMBERIA STEEL.

SPACING OF CAMERIA I.BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16000 pounds per square inch.

| STANDARD I-BEAMS. :
| _9Inch No.B29. | 10 Inch No.B 33.

Distance
botwesn
Supparts -
in 21 25 30 35 25 30 35 40
foel. 1bs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs. | Iba.
8 [31.5 (341 |S7.7 (414 | «cco | vonn | conn | uun
9 (249 (269 [20.8 [82.7 | ..co | vone | snes | cuns
10 | 20.1 | 21.8 |24.1 | 26.56 | 26.0 | 28.8 | 31.2 |33.9
11 |16.6 | 18.0 | 20,0 | 21.9 | 21.5 | 23.7 | 25.8 | 28.0
12 (140 |15.1 |16.8 | 184 |18.1 | 19.9 | 21.7 (23,5
13 |11.9 129 | 143 |15.7 | 154 | 16.9 | 18,5 | 20.0
14 |10.3 |11.1 123 (135|133 | 146 | 159 |17.3
15 89| 6.7 1107 |11.8 |11.6 |12.7 | 138 |15.0
16 | 79| 85| 94 (104|102 |112 | 122 (132
17 70| 76| 84| 82| 8.0 | 690|108 11.7
18 62| 67| 76| 82| 80| 88| 9.6 104
19 66| 60| 67| 73| 72| 79| 87| 94
20 50| 4| 60| 66| 65| 72| 78| 85
21 46| 49| b5 | 60| 59| 65| 71| 7.7
23 42| 45| 6O | 65| B4 | BB | 65| 7.0
23 38| 41| 46| 50| 49| 64| 59 | 64
24 35| 38| 42| 46| 45| 50| 54| 5.9
26 32| 36| 39| 42| 42| 46| 50| b4
26 30| 32| 36| 39| 39| 42| 46| 5.0
27 28| 30| 33| 36| 36| 39| 43| 46
28 26| 28| 31| 34| 33| 37| 40| 43
20 24| 26| 20| 32| 81| 34| 3.7 | 40
30 22| 24| 27| 29| 29| 32| 35| 38
31 21| 23| 25| 28| 27| 80| 33| 35
32 B8] v diles [R5 RB | &L 8.3
33 anow Vooisaps Vonass l, wave ¥ AL BB XE[TRY
For spacings below the heavy lines the deflect] will be g than the
allowable limit for pl. d ceilings = y}g span.

. Spacings for other intensities of loading may be obtained from those in tables as
follows :

= . Intensity of loading from table
Required spacing = —New intensity of loading

X C 1 ing from table.




CAMBRIA STEEL. 101

 SPACING OF CAMBRIA I.BEAMS FOR UNI-
FORM LOAD OF 100 LBS., PER
SQUARE FOOT.
Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

| STANDARD SPECIAL
* I-BEAM. I-BEAM.
12 Inch No. B 41, 12 Inch No. B 105.
315 | 85 40 40 45 50 | 65
1bs. 1bs. 1bs. 1bs. 1bs. 1ps. 1bs.

384 | 406 | 43.7 | 478 | 508 | 538 | 67.1

817 | 8356 | 361 | 895 | 420 | 446 | 47.2
266 | 282 | 304 | 332 | 353 | 37.56 | 39.6
22,7 | 240 | 259 | 283 | 301 | 319 | 338
196 | 20.7 | 223 | 244 | 259 | 275 | 20.1
171 | 18.0 | 194 | 21.3 | 226 | 240 | 264

150 | 159 | 17.1 | 187 | 198 | 21.1 | 223
133 | 140 | 161 | 165 | 176 | 18.7 | 18.%7
118 | 125 | 135 | 148 | 157 | 166 | 17.6
106 | 112 | 121 | 132 | 141 | 149 | 158

96 | 101 | 109 | 12,0 | 127 | 135 | 143

8.7 9.2 99 | 108 | 115 | 122 | 129

7.9 84 2.0 99 | 105 | 11.1 | 118

7.3 7.7 8.3 9.0 96 | 102 | 108

8.7 7.0 7.6 8.3 8.8 9.4 9.9

6.1 6.5 7.0 7.7 8.1 8.6 9.1

5.7 6.0 6.5 -1 7.5 8.0 8.4

5.3 5.6 6.0 6.6 7.0 74 7.8

5.2 5.6 6.1 6.5 6.9 7.3

4.6 4.8 5.2 5.7 6.0 6.4 6.8

4.3 4.5 4.9 5.3 5.6 6.0 6.3

4.0 4.2 4.5 5.0 5.3 5.6 5.9

3.7 4.0 4.3 4.7 5.0 5.3 5.6

3.6 3.7 4.0 44 4.7 5.0 5.2

3.3 3.5 3.8 4.1 e 4.7 4.9

3.1 3.3 3.6 3.9 4.1 4.4 47

3.0 3.1 34 3.7 3.9 4.2 4.4

'or spacings below the heavy lines the deflections will be gi than the
ble limit for tered ceilings — span,

pacings for other intensities of loading may be obtained from those in tables as

T I ity of loading from table % Computed spicing from tablé.

E = " New intensity of loading
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SPACING: OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

Distance STANDARD I-BEAM.

bty 15 Inch No. B 53.

supports

in 42 45 50 55 60
foot. 1bs. 1bs. 1bs. 1bs. 1bs.

10 62.8 64.8 68.8 72.7 76.6
11 51.9 53.68 56.8 60.1 63.3
12 43.6 45.0 47.7 50.5 53.2
13 37.2 38.4 40.7 43.0 45.3
14 32.0 33.1 35.1 37.1 39.1
15 27.9 28.8 30.6 32.3 34.0
16 24.5 25.3 26.9 28.4 29.9
17 21.7 22.4 23.8 25.1 26.5
18 194 20.0 21.2 22.4 23.6
19 17.4 18.0 19.0 20.1 21.2
20 15.7 16.2 17.2 18.2 19.1
21 14.2 14.7 15.6 18.5 174
22 13.0 134 14.2 15.0 15.8
23 11.9 12.3 13.0 13.7 14.5
24 10.9 11.3 11.9 12.6 13.3
25 10.1 104 11.0 11.6 12.3
26 9.3 9.6 10.2 10.8 11.3
27 8.6 8.9 94 10.0 10.5
28 8.0 8.3 8.8 9.3 9.8
29 7.5 7.7 8.2 8.6 9.1
30 7.0 7.2 7.6 8.1 8.5
31 6.5 8.7 7.2 7.6 8.0
32 6.1 6.3 6.7 7.1 7.5
33 5.8 6.0 6.3 6.7 7.0
34 5.4 5.6 5.9 6.3 6.6
35 5.1 5.3 5.6 5.9 6.3
36 4.8 5.0 5.3 5.6 5.9

For spacings below the heavy lines the deflections will be greater than the
allowablc?mlt for plastered ceilings = »}5 span.
S for other ies of loading may be obtained from those in tables as

follows:

Intensny of lo?dmg fror:\'table S¢:Qoitputed spacing from table;
New y of 1 g

Required spacing =
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SPACING OF CAMERIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.
Proper distance in feet, center to center of Beams.
Maximum fibre stress 16000 pounds per square inch.

SPECIAL I-BEAM.
15 Inch No. B 109.
65 0

ih. ihe. | 1bs. e | oo
88.8 90.5 944 98.3 102.2
71.8 74.8 78.0 81.2 84.5
60.1 62.8 85.5 68.3 71.0
51.3 63.5 55.9 58.2 60.5
44.2 46.2 48.2 50.2 52.2
38.5 40.2 41.9 43.7 45.4
33.8 35.3 36.9 38.4 39.9
30.0 31.3 32.7 34.0 354
28.7 27.9 29.1 30.3 31.6
24.0 25.1 26.1 27.2 28.3
21.7 22.8 23.8 24.6 25.8
19.6 20.5 214 22.3 23.2
17.9 18.7 19.56 20.3 21.1
164 17.1 17.8 18.6 19.3
15.0 15.7 16.4 i ! 17.7
13.9 145 15.1 15.7 16.4
12.8 134 14.0 14.5 15.1
11.9 124 12.9 13.56 14.0
11.0 11.56 12.0 12.5 13.0
10.3 10.8 11.2 11.7 12.2
0.6 10.1 10.5 10.9 114
9.0 9.4 9.8 10.2 10.6
8.5 8.8 9.2 9.6 10.0
8.0 8.3 8.7 9.0 2.4
7.5 7.8 8.2 8.5 8.8
7.1 74 ¥ i | 8.0 8.3
8.7 7.0 7.3 7.8 7.9

Far 5 cin?s bclow the 'heaqr lines the deflections will be greater than the
rﬂmu or d cel ngu = 11, spnn .
Spacings for Dl‘lel' of 1 y be ob d from those in tables as

ows :
; ot iy 1 ity of loading from table
" PACTIE = ""New intensity of loading

e | ing from table.
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—

SPACING OF CAMBRIA I-BEAMS FOR UNI.
FORM LOAD OF 100 LBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

Distance SPECIAL I-BEAM.

between =

i 15 Inch No. B 113,

in 80 85 20 95 100

feal. 1bs. 1bs. 1bs. 1bs. 1bs.
10 112.2 116.0 120.0 123.9 127.8
11 22.8 95.9 90.1 102.4 105.8
12 77.9 80.6 83.3 86.0 88.7
13 66.4 68.7 71.0 73.3 75.6
14 57.3 59.2 61.2 63.2 65.2
15 49.9 51.6 53.3 55.1 56.8
16 43.8 45.3 46.9 48.4 49.9
17 388 402 41.5 42.9 44.2
18 34.6 36.8 37.0 38.2 304
19 31.1 32.1 33.2 34.3 365.4
20 28.1 290.0 30.0 31.0 31.9
21 25.4 26.3 27.2 28.1 29.0
22 23.2 240 24.8 25.6 26.4
23 21.2 21.9 22.7 23.4 242
24 195 20.1 20.8 21.5 22.2
25 18.0 18.6 19.2 19.8 204
26 16.6 17.2 3 47 18.3 18.9
27 154 15.9 16.5 17.0 17.6
28 14.3 14.8 15.3 15.8 16.3
29 133 138 14.3 14.7 15.2
30 12.5 12.9 13.3 13.8 14.2
31 11.7 12.1 12.5 12.9 13.3
32 11.0 11.3 11.7 12.1 12.56
33 103 10.7 11.0 114 4.7
34 9.7 10.0 104 10.7 11.1
356 9.2 0.5 9.8 10.1 10.4
36 8.7 0.0 9.3 9.6 9.9

For spacings below the heavy lines the deflections will be greater than the
allowable limit %or g}astered ceilings = 415 span.
ot Spacings for other intensities o:l'lo::ging‘ may be obtained from those in tables as
ollows ;
it .
Rquired ; Tntensity of loading from l:lblex c . e B eablis

New intensity of loading 2 L
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SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

' SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER

Intensity of |

ling from table

ed spacing = e ntensity of loading X Comp

STANDARD I-BEAMS.

18 Inch No. B 65, 20 Inch No. B 73.

55 80 65 70 65 70 76
1bs. 1bs. 1bs. 1bs. 1bs. 1bs. 1bs.
94.3 | 99.8 (1045 (109.2 [124.7 |130.1 |135.3
779 | 825 86.3 90.2 |103.1 [107.5 |111.9
65.56 | 69.3 72.6 756.8 | 86.6 004 | 94.0
55.8 | 59.0 | 61.8 64.6 73.8 77.0 | 801
48.1 50.9 53.3 55.7 63.6 66.4 | 69.1
419 | 443 | 464 | 485 55.4 57.8 60.2
368 | 39.0 | 40.8 | 42.8 48.7 50.8 52.9
328 | 345 36.2 378 | 432 | 45.0 | 468
20.1 | 30.8 32.2 33.7 385 | 402 | 418
26.1 | 27.8 28.9 30.2 34.6 380 | 376
3.6 | 249 26.1 27.3 31.2 32,56 33.8
214 | 22.6 23.7 248 | 283 20.6 30.7
195 | 20.6 21.68 22.6 25.8 | 28.9 28.0
178 | 189 19.7 20.8 23.6 | 24.6 25.6
164 | 173 18.1 19.0 | 21.7 22.8 23.5
15.1 16.0 16.7 17.6 20.0 20.8 21.7
139 | 148 15.56 16.2 18.5 19.2 | 20.0
129 | 13.7 143 15.0 17.1 17.8 18.6
120 | 12.7 13.3 13.9 15.9 16.6 17.3
11.2 11.9 124 13.0 14.8 15.5 16.1
10.5 11.1 11.8 121 13.9 14.5 15.0
9.8 | 104 10.9 114 13.0 13.5 141
9.2 9.7 10.2 10.7 12.2 12.7 13.2
8.7 9.2 2.6 10.0 11.5 11.9 124
8.2 8.6 9.0 9.4 10.8 11.3 11.7
Tl 8.1 8.5 8.9 10.2 10.6 11.0
{ 7.3 7.7 8.1 8.4 0.6 10.0 104
__s;am:’mgu for other i ities of loading may be obtained from those in tables as

1 spacing from table.

. —
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SPACING OF CAMBRIA I-BEAMS FOR UNI-
FORM LOAD OF 100 LLBS. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

Distance SPECIAL I-BEAM.
— 20 Inch No. B 121
in 80 85 20 95 100
feet, 1bs. 1bs. 1bs. ibs. 1bs.
10 | 1564 | 1609 166.1 1714 176.6
11 | 1203 | 1330 137.3 141.6 145.9
12 | 1086 | 111.7 1154 119.0 122.6
13 92.5 95.2 98.3 101.4 104.5
14 79.8 82.1 84.8 87.4 90.1
15 69.5 71.5 73.8 78.2 78.5
16 61.1 62.9 64.9 66.9 69.0
17 54.1 55.7 57.5 59.3 61.1
18 48.3 49.7 51.3 52.9 54.5
19 433 448 46.0 475 489
20 39.1 40.2 415 428 441
21 35.5 36.5 87.7 38.9 40.0
22 32.3 33.2 34.3 35.4 36.5
23 29.6 30.4 314 32.4 334
24 27.2 27.9 28.8 29.8 30.7
25 25.0 25.7 26.6 27.4 28.3
26 23.1 23.8 24.6 25.4 26.1
27 21.5 221 228 23.5 24.2
28 19.9 20.5 21.2 21.9 22.5
29 18.6 19.1 19.8 20.4 21.0
30 17.4 17.9 185 19.0 19.6
31 16.3 16.7 17.3 17.8 184
32 15.3 15.7 16.2 16.7 17.2
33 14.4 14.8 15.3 15.7 16.2
34 13.5 13.9 14.4 14.8 15.3
35 12.8 13.1 13.6 14.0 14.4
36 12.1 124 12.8 13.2 13.6

. Spacings for other intensities of loading may be obtained from those in tables as
ollows @

Intensity of loading from table
New intensity of loading

Required spacing = % Computed spacing from table.
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: SPACING OF CAMBRIA IBEAMS FOR UNI-
FORM LOAD OF 100 LBES. PER
SQUARE FOOT.

Proper distance in feet, center to center of Beams.
Maximum fibre stress 16 000 pounds per square inch.

STANDARD I-BEAM.
24 Inch No. B 89,

BO B85 20 05 100
1bs. 1bs. 1bs. 1bs. 1bs.
1855 | 1927 |_ 1990 | 2052 | 2115
153.3 | 1593 | 1644 | 16968 | 1748
128.8 1338 138.2 142.5 146.9
100.8 1140 117.7 1214 125.2

..947 | 983 | 1015 | 1047 | 1079
82.5 85.6 884 91.2 94.0
72.6 75.3 77.7 80.2 82.6
64.2 66.7 68.8 71.0 73.2
57.3 59.5 61.4 63.3 65.3
51.4 53.4 55.1 56.9 58.6
46.4 48.2 49.7 51.3 52,9
421 43.7 45.1 46.5 48.0
38.3 30.8 41.1 42.4 43.7
35.1 36.4 37.8 38.8 40.0
332.2 33.56 34.5 35.6 36.7
29.7 30.8 31.8 328 33.8
274 28.5 204 304 31.3
25.5 264 27.3 28.2 29.0
23.7 246 25.4 26.2 27.0
22.1 229 23.7 24.4 25.2
20.6 214 22.1 228 23.5
19.3 20.1 20.7 214 22.0
18.1 18.8 19.4 20.0 20.7
17.0 17.7 18.3 18.8 19.4
16.0 16.7 17.2 17.8 18.3
15.1 15.7 16.2 16.8 17.3
14.3 14.9 15.4 15.8 16.3

For spacings nbove the dotted lincs the safe loads for bending are greater than
e loads for web crippling, as explained and shown on pages 68 to 70 inclusive,
- Spacings for other intensities of loading may be obtained from those in tables as

Tntensity of loading from table .
R e e Tntamity of Tailing ™ 0> =™

1 spacing from table,
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MAXIMUM BENDING MOMENTS IN FOOT
POUNDS FOR CAMBRIA I-BEAMS,

Maximum Bending Maximum Bending
Seotion| Depth | Weight Moment. Section | Depth | Weight Moment.
Fum- | of por Foot Pounds. Num- | of per Foot Pounds,
ber, | Beam, | Foot. gg’;’; g‘;’; ber. | Beam. | Foot, gg’; gz}’eg
16 000 1bs. |12 500 1bs, | |16000 Ibs.|12 500 lbs.
Inches,| Pounds. |per Sq. In.|per Sq. In, Inches.| Pounds. [per 8q,In.|per Sq.In.
B 5 8 | b5 | 2270| 1770 | B10os| 12 | 50 | 67470| 52710
w| « | 65 %gg }Sgg w | w | b5 | 71330| 55730
o B53| 15 | 42 | 78530/ 61350
B ol 4| 75 | 4000 3130 «| « | 45 | 81070 63330
w| « | 85 | 4270 | 8330 « | « | 50 | 86000/ 67190
w| « | 95 | 4530| 3540 « | « | 55 | 90800 70940
«| «w | 105 | 4800| 870 | | « | 60 | 95730, 74790
B13| 5 | 9.75| 6400| 5000 | B109| 15 | 60 |108270| 84580
w| w« | 1295| 7200| 5630 | « | « | 65 |113070 88330
“| | 1475| 8130 6350 [ «| © ;g ggggg g%wo
“ 3 040
B17| 6 | 12.25| 9730| 7600 | « | « | g0 |12
“| o« | 1475 | 10670 | 8330 Lo Biva
w| w | 17.95| 11600 | 9060 | B113| 15 gg 140270 }09580
Wl ow 145070| 113330
@l o« | 175 | 14930 | 11670 [ « | « | 95 | 154800| 120940
“ o« 120 | 16130 [ 12600 [ « | « | 100 | 159730| 124790
B2 8 | 18 | 18930 | 14790 | B 65| 18 | 55 | 117870 92080
@] % | R0.25 | 20000 | 15630 [ « | « | 60 | 124670 97400
“ | o« | 2275 21330 | 16670 [ « | « | 65 |130530( 101980
“lowo | 6.5 | 2R670 | 17710 |« | « | 70 | 136530| 106670
B29 9 | 21 | 25200 19690 [ B 73| 20 | 65 |156000| 121880
“o o« | 2 [ R7200 21260 |« | « | 70 | 162670 127080
“i o« ] 80 | 30130 | R3540 | o« | « | 75 169200 132190
w| « | 85 | 33070 | 25830
B3sl 10 | 25 | 830 | spazo [ BI2| 20 | 80 | %470 152710
“ « | 80 | 86730 | 27920 [« | « | g9 |207730] 162290
wl w« | 85 | 8907080520 | . | «
al « |30 | 2270 33020 95 | 214270| 167400
« | w | 100 |220800| 172500
2 5 | 48000 | 87500
Bty 1 3;5 50670 33580 B89 24 | 80 |231870( 181150
“ “ 40 54670 | 42710 . o 85 240930| 188230
w | o« | 90 |248670| 194270
BI05| 12 | 40 | 59730 | 46670 [ « | « | 95 | 256530, 200420
w| w | 45 | 63470 49580 | < | « | 100 | 264400 206560
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MAXIMUM BENDING MOMENTS IN FOOT
POUNDS FOR CAMBRIA CHANNELS.

PO | Weight | Moment | gecion bl
?m Pounds, Fum- Foot Pounds,
Gan- | PO Biro ™| e, Gua- | P | “Fibes | Fibeo
ml | " | nel Stress | Siress
___ﬁ_:auwmwmm | 16000 lbs.[12500 Ibs.
Inches.| Pounds. |per 8q. In. per 5. In. Inches.| Pounds, |per Sq. In. per 8. In,
3 4 1470 | 1150 | 025 | 8 | 18.75 | 14670 | 11460
i b 1600 | 1250 | “ “ | 21.25 | 15870 | 12400
¢ 6 1870 | 1460
029 | 9 | 13.25 | 14000 | 10940
4 526 | 2530 | 1980 | * b 15070 | 11770
| 6.25| 2800 | 2180 [ “ “ 120 18000 | 14060
& 7.25 | 3070 | 2400 | “ “iil & 20930 | 16350
b 6.5 | 4000| 3130 033 | 10 | 15 17870 | 13960
4 9 4670 | 3650 | * o 20930 | 16350
wo| 115 | 5600| 4380 | “« | “ | 26 | 24270 | 18960
[ “ 1 30 27470 | 21460
6 8 5730 | 4480 | © ) 3 30800
“ | 105 | 6670 | 5210
“ |13 7730 | 6040 | 041 | 12 | 206 | 28530 | 22200
“ | 155 | 8670 | 6770 | % | “ | 26 | 82000 | 25000
“ |« | 30 | 35870 | 8020
. 9.75| 8000 | 6250 [ * “ | 8 39870 | 31150
“ | 1295 9200 | 7190 | © - 140 43730 | 34170
# | 1475 | 10400 [ 8130
“ | 17.25 | 11470 | 8960 | 053 | 15 | 33 56600 | 43440
“ | 19.75 | 12670 | 9900 [ * “ | 3 56930 | 44480
¢ “ 40 61730 | 48230
8 | 11.25(10800 | 8440 [ « | * [ 456 | 66670 | 52080
« | 1375(12000| 9380 | « | “ | 6O | 71600 | 55440
“ | 16.25 | 13330 | 10420 | © HiTlsi00 76530 | 59790




110 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

EQUAL LEGS.
NEUTRAL AXIS PARALLEL TO EITHER LEG. [

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle.

™ Section No. A 11.

Distance betwaen 137 x 14

supparts in trl 13‘:; *n ’g‘u é-’a‘ ﬁfr
foel, 130ts | 1.81bs, | 2.41bs. | 2.01bs | 3.41bs. | 8.9 1bs

per ft. porft, | perfl por ft. per i, per ft,

2 300 560 720 860 1010 1140

3 260 870 430 B80 670 760

4 190 280 360 430 B0 870

-] 150 ) 2%) 350 400 460

6 130 190 240 200 310 380

3 110 160 200 250 200 330

100 140 180 0 250 290

2 %0 120 160 190 220 250

Distance betwean Hu x uu

supports in ’agrr *n ﬁu éu 1311” iu
feel. 220 | 281bs, | 341 | 4010bs. | 4.6 1bs | 5.1 Ibs

per It perft. | perfi per f1. per ft, fu.

2 770 990 1200 1400 1600 1780

3 510 660 800 940 1060 1190

4 850 B0 600 700 800 890

b 810 400 480 560 G40 710

a8 200 330 400 470 530 590

Z poLi] 280 240 400 460 510

190 250 300 350 400 450

) 170 220 270 810 350 400

B 2 S 0 M 240 el L

| Section No. A 15,
Distance between 911 x 917

supports in _‘h'i.f_ _*u ‘[’5” gn I’z" | &
fo, 251 | 321bs. | 4.01bs, | 4.71bs. | 531bs | 6.01bs.
- _peeft | perfl. | porft. [ perf. | perft | perft
2 1020 1320 1600 1870 2130 2930

3 650 850 1070 1250 1420 1590

4 510 660 800 040 1070 1190

5 410 530 640 750 850 950

6 340 440 530 620 710 790

z 20 380 40 540 610 620
250 330 400 470 530 600

] 230 290 360 420 470 530
10 200 264 520 870 430 480

For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = 4l span.
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Safe

'SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
EQUAL LEGS.
NEUTRAL AXIS PARALLEL TO EITHER LEQ. !

loads below are figured for fibre stress of 16000 pounds per
inch and include weight of angle.

Section No. A 41.
: 241 x g
gupports in
e l"” i_n ‘l’ﬁ” e "n ’:xn
2.8 lbs, 3.7 lbe. 4.5 lbe 5.3 Ibs. 6.1 lbs,
per fL per L per i, fr. per ft.
2 1300 1690 2060 2410
3 870 1120 1370 1610 1830
4 650 B0 1080 1210 1380
b 520 670 820 960 1100
6 430 560 690 800 920
7 870 480 590 690 790
-] 320 420 510 600 690
] 200 380 460 540 610
10 260 40 410 480 550
11 240 310 370 440 500
12 20 280 340 400 460
Distancs Section No. A 17,
botween 2*“ x 2*”
supporis ! *n ﬁn an 17‘_;1 *u o
fnfel |31 e | 41D | 5.0l |59 s |68 1ks |77 be| 8.5
_perft per L per It perfi | perfi. | perft | perfi
2 1610 2100 2570 8020 3450 8860 4260
3 1080 1400 1710 2010 2300 2580 2840
k3 810 1050 1200 1510 1720 1930 2130
b5 650 840 1080 1210 1380 | 1550 | 1710
8 540 700 860 1010 1150 1200 1420
7 460 600 730 860 | g0 | 1100 | 1220
8 400 530 640 760 860 w0 1070
2 360 470 70 670 Ti0 860 950
10 320 420 610 600 690 70 850
11 200 380 470 550 630 700 780
12 Zi0 350 430 500 580 640 710
For safe loads below heavy lines the deflections will be g than the allowabl

it for plastered ceilings = 5} span,




112 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEG.

Safe loads below are figured for fibre stress of 16 000 pounds per
square inch and include weight of angle.

Section No. A 43. .

231 x 231

Distance hetween

supports in ;
AN &5 1 5! 3 ! 3
34 1bs. | 4.5 1bs. | 5.6 Ibs. | 6.8 Ibs. | 7.6 lbs. | 8.5 Ibs,
’ per ft. per ft. per ft. per ft. per ft. per ft.
2 1970 2570 3140 3700 4230 4740
3 1310 1710 2090 2460 2820 3160
B 980 1280 1570 1850 2110 2370
5 790 1030 1260 1480 1690 1900
6 660 860 1050 1230 1410 1580
7 560 730 900 1060 1210 1360
8 490 640 790 920 1060 1190
9 440 570 700 820 940 1050
10 390 510 630 740 850 950
11 360 470 570 670 770 860
12 330 430 520 620 710 790
Distance Section No. A 19.
between 37 x 31
supports ¥%II Tﬁgu %// 176” }// | ngn g/l ‘}%”
in feet. 4.9 6.1 7 8.3 9.4 104 | 115 | 125
1bs. Ibs, Ibs. Tbs, Ibs, Ibs, Ibs, Ibs,
perft. | perft. | perft. | perft. | perft. | perft. | perft. | perft.
2 3080 3770 4440 5090 5720 6320 6910 7480
3 2050 2510 2960 3390 3810 4210 4610 4990
4 1540 1890 2220 2540 2860 3160 3450 3740
5 1230 1510 1780 2040 2290 2530 2760 2990
6 1030 1260 1480 1700 1910 2110 2300 2490
7 880 1080 1270 1450 1630 1810 1970 2140
8 770 940 1110 1270 1430 1580 1730 1870
9 680 840 990 1130 1270 1410 1540 1660
10 620 750 890 1020 1140 1260 1380 1500
11 560 690 810 930 1040 1150 1260 1360
12 510 630 740 850 950 1050 1150 1250

For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = 535 span.

-
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TRIBUTED FOR CAMBRIA ANGLES.
EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEG.
16000 pounds per

Safe loads below are fi
are inch and include weight of angle.

gmdfnrﬁhu

stress of 1

SAFE LOADS IN POUNDS UNIFORMLY DIS-

=

_ Section No. A 21.
H siﬂ x 3*”
hetwoan o5 i_"-"_ ‘ITK” 37 ‘9‘H g |‘H“ F *I_H i
,‘&ﬁ- %f 8.5 | 98 |11.1/12.4 13.6/ 148/ 16.0, 17.1 | 183
¥ 1 fbs, | Ibs, | Ibs, | Ibs | [bs, | lba | Ibs, | Ths,
per It | per fi. | per ft, | por ft. | por fi. | per ft, | por ft. | per fi.| perft. | perfl
2 | 5200 | 6140 | 7050 | 7940 | 8800 | 9630 10440 [11230 | 12010 | 12760
2 3470 | 4100 | 4700 | 5200 | 5560 | 6420 | 6060 | 7490 | B000 | 8510
2600 | 3070 | 3530 | 3970 | 4400 | 4810 | 5220 | 5620 | 6000
5 | 2080 | 2400 | 2820 | 8180 | 8520 | 8850 | 4180 | 4490 | 4800 | 5110
@ | 1730 | 2050 | 2350 | 2650 | 2930 | 8210 | 8480 | 8740 | 4000 | 4250
z 1490 | 1760 | 2020 | 2270 | 2510 | 2750 | 2080 | 3210 | 8430 | 8650
1300 | 1540 | 1760 | 1980 | 2200 | 2410 | 2610 | 2810 | 2000 | 8190
9 | 1160 | 1370 | 1570 | 1760 | 1960 | 2140 | 2320 | 2500 | 2670 | 2840
10 | 1040 | 1230 | 1310 | 1590 | 1700 | 1930 | 2000 | 2250 | 2400 | 200
11 050 | 1120 | 1280 | 1440 | 1600 | 1750 | 1900 | 2040 | 2180 | 2820
12 870 | 1020 | 1180 | 1520 | 1470 | 1600 | 1740 | 1870 | 2000 | 2130
13 500 | 050 | 1000 | 122 | 1350 | 1480 | 1610 | 1730 | 1850 | 1960
14 740 | 850 | 1010 | 1130 | 1260 | 1380 | 1490 | 1610 | 1720 | 1820
15 690 | 820 | 940 | 1060 | 1170 | 1250 | 1390 1600 | 1700
18 650 | 770 | 8S0 | 900 | 1100 | 1200 | 1810 | 1400 | 1500 | 1600
Section No. A 23. ~
Distancs 47 x 417 .
R [ [ A W W
= 82| 68 |11.3 128 143 157 17.1 185 1900 | 21.2
nfel | T | R | e | i | | dba | e | | e | B
poefl. | porfh [pocfh |por | perfh.fporfh poefh jpactt | porfh | porft
2 | 6870 | 8120 | 9340 [10530 [11690 [12810 (13910 {14920 | 16080 | 17060
‘8 | 4580 | 5420 | 6230 | 7020 | 7790 | 8540 | 9270 | 9990 | 10690 | 11370
4 | 3430 | 4060 | 4670 | 5270 | 5540 | 6410 | 6960 | 7490 | S020 | 8530
6 | 2750 | 8250 | 8740 | 4210 | 4670 | 5130 | 6560 | 5990 | 6410 | 682
6 2200 | 2710 | 3120 | 8510 | 8900 | 4270 | 4640 | 4990 | 5340 ]
z 1960 | 2320 | 2670 | 8010 | 8340 | 8660 | 8970 | 4280 | 4580 | 4870
1720 | 2080 | 2840 | 2630 | 2020 | 8200 | 8480 | 8740 | 4010 | 4260
O | 1530 | 1810 | 2080 | 2340 | 2600 | 2850 | 8000 | 8330 | 8560 | 870
0 | 1370 | 1620 | 1870 | 2110 | 2340 | 2560 | 2780 | 5000 | 8210 | 8410
21 1250 | 1480 | 1700 | 1010 | 2130 | 2380 | 2530 | 2720 | 2010 3100
12 1140 | 1350 | 1560 | 1700 | 1900 | 2140 | 2320 | 2500 | 2670 | 2840
18 | 1060 | 1250 | 1440 | 1620 | 1500 | 1970 | 2140 | 2800 | 2470 | 2020
14 980 | 1160 | 1340 | 1500 | 1670 | 1830 | 1990 | 2140 | 2200 | 2440
15 920 | 1080 | 1250 | 1400 | 1560 | 1710 | 1860 | 2000 | 2140 | 2270
10 860 | 1020 | 1170 | 1820 | 1460 | 1600 | 1740 | 1870 | 2000 | 2130
For safe loads below heavy lines the deflections will be than the allowabl

for plastered ceilings = y}q span.




114 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle,

3 Section No. A 45.
nm 417 x 43
supparts ﬁu‘ .&H ﬁ” *” ﬁn &u }é”
in feet. | ©.8 1bs. | 11.0 lbs. | 12.8 Iba. | 14.5 lbs. | 16.2 Ibs. | 1'7.8 lbs. | 19.5 Ibs,

per ft, per ft. per ft. per ft. per fi, per ft. per L.

m 10380 11960 13490 14990 16460 17890

6920 7970 9000 10000 10970 11930
4380 5190 5980 6750 TH00 8230 8950
3510 4150 4780 5400 6000 6580 7160

2020 3460 3990 4500 5000 5400 5960
2500 2670 3420 8860 4280 4700 5110
2190 2600 2000 3370 8750 4120 4470
1950 2310 2660 3000 8330 3660 3980
1750 2080 2300 2700 3000 8200 3580
1500 1800 2170 2450 2730 2900 3250
1460 1730 1990 2250 2500 2740 2080
1850 1600 1810 2080 2310 | 2590 2750
150 | 1480 | 1710 1930 2140 2350 2560
1170 1380 1590 1800 2000 2190 2390

1100 1300 1490 1690 1870 2060 2240

P i
@Id Ouh 00 W OOW-ID b

1030 1220 1410 1590 1760 190 2110
970 1150 1330 1500 1670 1830 1990
Section No. A 47,
Distance between b x b
supports in g & | 3 = B Fyey
o 12.3 Ths. | 14.3 Ths. ‘ 16.2 lbs. | 18.1 lbs. | 20.0 1bs. | 21.8 lbs.
per ft. per fi. per ft. per ft. per ft, per i,
2 12010 14000 16830 18720 20570 22380
3 8610 9930 11220 12480 13710 14920
4 G460 T450 8410 9360 10280 11190
+ 5170 5960 6730 7490 8210 8050
8 4310 4960 5610 624 6360 7400
i 8690 4260 4810 5350 5330 63090
8 3250 3720 4210 4680 5140 5600
] 2870 8310 8740 4160 4570 49070
10 2580 2080 3370 8740 4110 4480
11 2850 2710 3060 8400 8740 4070
12 2150 2480 2800 3120 G430 3730
13 1990 2290 2500 28%) 8160 3440
14 1850 2180 2100 2670 2010 3900
15 1720 1990 2240 2500 2740 2980
18 1610 1860 2100 2340 2570 2800
17 1520 1750 1980 2200 2420 2630
18 1440 1660 1870 2080 2200 2490

For safe loads below heavy lines the deflections will be greater than the allowable
timit for plastered ceilings = ylg span.




CAMBRIA STEEL. 115

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

EQUAL LEGS.

NEUTRAL AXIS PARALLEL TO EITHER LEG.

Safe loads below are figured for fibre stress of 16000 pounds per é_
square inch and include weight of angle, |

Section No. A 27.

(|
. Distance 6 x 6/
 batweon
I .!'IIF' grl {EN 4.-’! ‘IGB'” ﬁﬂ i,&i'.f EN ,I,_ﬂ,r! iﬂ '}%H 1!!
iports | e
infeel. | 149 17.2) 190.6) 21.9| 24.2| 26.5| 28.7| 81.0 38.1| 85.3| 37.4
Ibs, | ibe, | lbs, | Ibs | Ibs, | lbs, | lbs, | Ibs, | Ibs | Ibs, | Ibs
porfi, | pert, | perft. | perft. | perft. | perft. | perft, | perft, | perft. | porft. | perft,
2 | 18820 21720] 24610) 27420{ 30170 32880 25540| 88150 40720| 43240| 45720
3 | 12550| 14480| 16400] 18280] 20120( 21920| 2Z3690| 25430| 27150, 28830( 30480
4 9410/ 10860| 12300) 18710( 15090 16440| 17770 19080, 20360| 21620 22860
5 TH30| 8690 9840) 10670 12070] 13150) 14220| 15260| 16290 17300| 18290
[+] G270] 7240 8200, 9140| 10060] 10060| 11850 12720 13570| 14410 15240
z S0l 6210| 7030| 7830] 8620 9390 10150| 10900] 11630 12360 13060
4700, 5480 6150] 6850 7540 8220 8890 9540| 10180| 10810 11450
9 4180| 4830 5470) 6090 6710| 7310 T900 10160
10 8700 4340 4020, 5480| 6030 6580 7110 9140
X1 84201 39500 4470 49900 5490 5980 8310
12 3140 3620 4100] 4570] 5030 5480 7620
13 2000 3340, 3790 4220] 4640| HOGO T050
14 2600 38100{ 8520{ 8920| 4810 4700 6550
15 2510( 2000| 8280 8660, 4020 4380 6100
16 | 2350 2720 8080 8480, 8770| 4110 5720
17 2210| 2560, 2000] 8230| 8550| 8870 D380
18 2000 2410| 2730 3050, 8350 8650 B8O
19 1980 2200| 2500 2890 3180 8460 4810
20 1880 2170 2460) 2740| 3020 8290 4570
21 |.1790( 2070 2340/ 2610] 2870/ 35130 4350
22 1710 1070| 2240| 2490 2740 2990 4160

~ For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = gl span.




116

CAMBRIA STEEIL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES.
EQUAL LEGS.
NEUTRAL AXIS PARALLEL TO EITHER LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle.

l_:_ﬂ_

Distance

between

sup-
ports

in feet.

-

COXWNID CHRVH COMIR Tup

A bk ot ok ot ok ok o ok

Section No. A 35.

8/ x 8

8| B 18| g 17557 137
290.6| 32.7| 35.8 42.0 45.0 54.0 566.9
Ibs, | Ibs. | lbs, lbs, | Ibs, Ibs, | Ibs,
per ft, | per ft. | per ft. per ft. | per ft. . | per ft. | per ft.
24910 27470| 30000 34950, 87370 44450, 46750
19920 21980( 24000, 27960| 29900 35560, 37400
16600( 18310 20000 23300( 24920, 20630, 31160
14230| 15700| 17140 19970( 21360, 25400| 26710
12450( 13740 1. 17480| 18690 22220| 23370
11070| 12210| 13330 15530( 16610 19760| 20780

10990| 12000; 13980( 14950, 17780| 18700
9060 9990| 10910 12710| 13590 16160( 17000
8300, 9160| 10000 11650| 12460 14820| 15580
7660| 8450/ 9230 10750 11500 13680 14380
7120 7850 8570 9990| 10680 12700( 13360
6640 7330/ 8000 9320| 9970 11850, 12470
6230 6870 7500 8740 9 11110} 11690
5860| 6460 7060 8220| 8790 10460( 11000

6100, 6670 7770 8310 9880( 10390
5240| 5780 6320 7360 7870 9360, 9840
4980 5490| 6000 6990 7470 8890 9350
4740| 5230 5710 6660, 7120 8470, 8900
4530 4990 5450 6350( 6800 8080 8500
4330 4780 5220 6080| 6500 7730 8130
4150, 4580, 5000 5830 6230 7410 7790
3980 4400{ 4800 5590 5980 7110| 7480
3830, 4230| 4620 6380 5750 6840 7190
3600 4070 4440 5180 5540 6590, 6930
3560 3920 4290 4990| 5340 5 6630
3440, 38790| 4140 4820| 5160 6130| 6450
8320{ 3660 4000 4660| 4980 5930 6230

For safe loads below heavy lines the deflections will be greater than the allowable

limit for plastered ceilings = g} span.




CAMBRIA STEEL.

117

e loads
e inch and include weight of angle.

=

: SAFE LOADS IN POUNDS UNIFORMLY DIS-
3 TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG.
below are figured for fibre stress of 16 000 pounds per

Section No. A 121. Section No. A 123.
o x 1&:1 21 x 1§
‘C‘H *N 'I‘l" " 1]._" .&H ’l‘H *ﬂ 1&3” " 13‘”
21 | 27 | 3.8 % 44|15 |22 |28 |84 |40 | 46
Tos, | Ibs. | Iba. | Ibs | Ibs. | Tbs. | Tbs, | Ibs. | lbs | Ibe | Ibs
par ft, | por ft. ! per fi. | perft, | per 1, | par i, | per ft, | pert. | per ft, | por ft, | perft.
510 | 620 | 760 | 880 | 1000 | 400 | 580 | 740 | 900 | 1050 | 1190
840 | 420 | 500 | 590 | 670 | 270 | 8%0 | 500 | 600 | 700 | 800
260 | 810 " 850 | 440 | G500 | 200 | 200 | 370 | 450 | 52 | 600
300 | 800 | 850 | 400 [ 160 | 280 | 500 | 800 | 420 | 480
170 | 210 | 20| 200 830 | 180 | 100 | 250 | 200 | 850 | 400
150 | 180 | 20| 260 | 200 | 110 | 260 | 210 | 260 | 800 | 340
130 [ 160 | 100 | 220 | 250 | 200 | 140 | 190 | 280 | 260 | 800
Section No. A 125. Section No. A 127.
2&!! x H,n g*u x 1*:;
13‘” *f.l' 1}‘.”' " 11‘!! ﬁﬁ' iu 155_!! i!f TI‘H
28|80 |87 |44 |b60|25|32|40| 47 | 58
Ibs. | Ibs, | Ibs. | Tbs, | Ibs, | lbs | Ibs | Ibs. | Ibs, 1bs,
perft. | perft. | porfi. | perft. | porfi. | porft | perft. fporfi. | porft. | perft,
440 | 580 | 640 | 750 | 860 | 500 | 760 | 930 | 1080 | 1230
200 | 850 | 430 | 500 | 570 | 390 | 510| 60| 70 820
220 | 260 | 920 | 030 | 430 | 00 | 880 | 460 | 540 | 620
170 | 210 | 260 | 800 | 840 | 240 | 800 | 270 | 480 | 490
150 | 180 | 210 | 250 | 200 | 200 | 250 | 810 | 860 410
120 | 160 | 180 | 210 250 | 170 | 220 | 260 | 810 350
10 | 180 | 160 | 190 | 210 | 150 | 1% | 20| 20 310
No. A 149. Section No. A 91. 2
31-” x 8.‘: 2*;1 x 2::
1" ‘l‘l” in | 1‘!" " 1:'.'! *H ’D‘u
T 28 | 87 | 45 8 61|88 |76
b, Ibs, Ihe, The, bs. | Iba | Ibs | Ibs
. perfl | perfi | perft | perfi |perfi|perft | porflt
2000 1050 | 1860 | 1650 | 1930 | 2200 | 2460 | 2720
1830 700 | 900 | 1100 | 1200 | 1470 | 1840 | 2810
1000 520 650 880 970 | 1100 | 1230 | 1360
800 420 540 660 770 | 880 | 090 | 1080
670 250 450 550 | 640 | 70| 820 | o0
570 300 390 470 | 550 | 0| 700| 780
500 260 340 410 | 480 | 550 | 620 | 620

for plastered ceilings == y}q span,

safe londs below heavy lines the deflections will be greater than the allowable




118 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.
Safe loads below are figured for fibre stress of 16 000 pounds per =
square inch and include weight of angle. !

Section No. A 128. Section No. A 129.
Distance 2311 x 13/ 8! x 9N

Saba

sp- | S| 37 | S0 8 | | &) A | S| B | | 8
s 06| 3442|5067 [81]|41|50]|59)|68]|77
infeet. | lbs, | Ibs. 1bs, Ibs, | 1bs. | Ibs, | 1lbs, Ibs, | Ibs, | Ibs. | lbs.
per ft. | per ft. | per ft. | per ft. | per ft. | per ft. | per ft. | per ft. | per ft. | perft. | per ft.

600 [ 770 | 940 | 1100 | 1250 | 1070 | 1390 | 1690 | 1980 | 2260 | 2530
400 [ 520 | 620 ( 730 | 830 | 710 [ 920 | 1120 | 1320 | 1510 | 1690
300 | 890 ( 470 | 550 | 630 | 530 | 690 | 840 | 990 | 1130 | 1260

240 | 810 | 370 | 440 | 500 | 430 [ 550 | 670 | 790 | 900 | 1010

200 | 260 | 310 | 370 | 420 | 360 | 460 | 560 | 660 | 750 | 840
220 | 270 | 310 | 360 | 310! 400 | 480 | 570 | 650 | 720
150 | 190 | 230 | 270 [ 310 | 270 | 350 [ 420 | 500 | 560 | 630
130 | 170 | 210 | 240 | 280 | 240 | 310 | 370 | 440 | 500 | 560
120 ( 150 | 190 | 220 | 250 | 210 | 280 | 340 | 400 | 450 | 510

110 | 140 | 170 | 200 | 230 | 190 | 250 | 310 | 360 [ 410 | 460
100 | 130 [ 160 | 180 | 210 | 180 | 230 | 280 | 330 | 380 | 420

-
VWH 0TI ® O pod
—

3
(2

=

Section No. A 93.

Distance
between 37 x 231
supports
inpl;:et. 3 5 | AN o'l 3 vy a1
4.51bs.| 5.6 lbs. | 6.6 1bs, | 7.6 1bs, | 8.5 lbs, | 9.5 Ibs, | 10.4 Ibs.
per ft. per ft. per ft. per ft. per ft. per ft. per ft,
2 2160 2640 3100 3540 3970 4380 4780
3 1440 1760 2060 2360 2650 2020 3190
4 1080 1320 1550 1770 1980 2190 2390
5 860 1050 1240 1420 1590 1750 1910
6 720 830 1030 1180 1320 1460 1590
& 620 750 880 1010 1130 1250 1370
8 510 660 770 890 990 1100 1200
9 480 590 690 790 830 970 1060
10 | 430 530 620 710 | 790 880 960
11 390 480 560 640 720 800 870
12 360 440 520 590 660 730 800

For safe loads below heavy lines the deflections will be greater than the allowable
Yimit for plastered ceilings = 535 span.




CAMBRIA STEEL. 110

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.

Safe loads below are figured for fibre stress of 16000 pounds per =
square inch and include weight of angle.

‘Section No. A 151.
Distance
vk 3311 x 21
w i” ‘)‘i‘t a,ff 1]._” b” I’K” 3”
infool |45 1be.[5.61bs.| 6.61bs. | 7.61bs. | 851 | 9.5k | 104 lbs.
perfl | porft | perft | perfi | perft | perft. | perft
2 Mo | 172 | 22 2300 2580 2860 3130
3 o0 | 1150 1340 1540 1720 1900 2080
4 710 | 860 1010 1150 1200 1430 1560
[ 560 | 690 810 @20 1030 1140 1250
8 470 570 670 770 860 250 1040
7 a0 | 190 550 660 740 820 890
8 850 430 500 580 650 710 780
8 810 | 380 450 510 570 630 00
10 280 | 840 400 460 520 570 630
11 260 | 810 370 420 470 520 570
12 240 200 30 3850 430 480 520
Distaace Section No. A 95.
=y i 3 I” x 2*!!
Fu *N’ '?l” i}! ‘2‘." ih‘ ’]‘H *J’F HH‘ !H’
infet | 49|61 |72| 83 | 04 | 104 | 115 | 125 | 134
Tba, | Ibs, | Ibs Ibs, Ibs, Ibae, Tbs, Ibs, Ibs,
perfi | porfliperft| perft, | perf | porft. | perft | perft | perfi
2 | 2200 | 2690 | 8160 | 8610 4050 4480 4800 B800 5700
8 | 1400 | 1790 | 2110 | 2410 | 2700 | 2080 | 8260 | 8530 | 8800
4 100 | 1340 | 1580 | 1S10 | 2080 | 2240 | 2150 | 2650 | 2850
5 | 880 | 1080 | 1260 | 1450 | 1620 | 1700 | 1960 | 2120 | 2280
6 | 730 | 900 | 1050 | 1200 | 135 | 100 | 1630 | 1770 | 1000
7 | 630] 70| 000 | 1080 | 1180 | 1280 | 1400 |TI5I0 | 1630
8 TG0 | 60| 70| 900 | 1010 | 112 | 120 | 1820 | 1420
9 | 49| 600 | 700 | 800 000 | 1000 1060 1180
10 | 40| 50| 630 720 | 810 900 80 | 1060 | 140
11 | 400 | 400 | 50| 660 | 70 | 810 800 960 | 1040
12 | 30| 450 | 5% | 600 | 60 | 780 820 880 950
For safe loads below heavy lines the deflections will be g than the allowab)

limit for plastered ceilings = y}g span.




120

CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle.

ol

Section No. A 97.

Distance 3}/ ! x 81
nppom _rbs_ll %/I TZG'” ili 193'” g,ll i_%ll ,2// _}_%II %II
infest, | 6.6 | 7.9 | 9.1 [10.2| 11.4| 12,5/ 13.6/ 14.7| 158 | 16.8
Ibs, | Ibs, | lbs, | lbs, [ lbs, | Ibs, | Ibs. | Ibs. 1bs. Ibs.
per ft. | por ft. | per ft. | per ft. | per ft. | per ft, | perft. | perft. | perft. | perft.
2 4540 | 5200 | 5840 | 6460 | 7070 | 7660 | 8230 | 8790 9350
3 2570 | 3030 | 3470 | 3900 | 4310 | 4710 | 5110 | 5490 5860 6230
4 1930 | 2270 | 2600 | 2920 | 3230 | 3530 | 3830 | 4120 4400 4670
5 1540 | 1820 | 2080 | 2340 | 2590 | 2830 | 3060 | 3290 3520 3740
6 1280 | 1510 | 1730 | 1950 | 2150 | 2360 | 2550 | 2740 2030 3120
2 1100 | 1300 | 1490 | 1670 | 1850 | 2020 | 2190 | 2350 2510 2670
8 960 | 1130 | 1300 | 1460 | 1620 | 1770 | 1910 | 2060 2200 2340
9 860 | 1010 | 1160 | 1300 | 1440 | 1570 | 1700 | 1830 1950 2080
10 77 910 | 1040 | 1170 | 1290 | 1410 | 1530 | 1650 1760 1870
11 700 [ 830 | 950 | 1060 | 1180 | 1290 | 1390 | 1500 1600 1700
12 640 [ 760 | 870 | 970 | 1080 | 1180 | 1280 | 1370 1470 1560
13 590 | 700 | 800 | 900 | 990 | 1090 | 1180 | 1270 1350 1440
14 550 [ 650 | 740 | 830 | 920 | 1010 | 1090 | 1180 1260 1340
Section No. A 99.
Distance 411 x 31
between
osisend N N A TR R S T I
infet. | 7.2 | 85| 9.8 |11.1| 12.4| 13.6/ 14.8/16.0| 17.1 | 183
Ibs. | Ibs. | 1bs, | Ibs, | Ibs, | Ibs, | Ibs. | Ibs. 1bs, Ibs,
per ft. | per ft. | per ft. | per ft. | per ft. | per ft. | per ft. | per ft.| perft. | per ft.
2 | 3920 | 4620 | 5290 | 5950 | 6580 | 7200 | 7810 | 8400 | 8980 9550
8 | 2610 | 3080 | 3530 | 3960 | 4390 | 4800 | 5200 | 5600 | 5980 6360
4 1960 | 2310 | 2650 | 2970 | 3290 | 3600 | 3900 | 4200 4490 4770
5 1570 | 1850 | 2120 | 2380 | 2630 | 2880 | 3120 | 3360 | 3590 3820
6 | 1310 | 1540 | 1760 | 1980 | 2190 | 2400 | 2600 | 2800 | 2990 3180
7 1120 | 1320 | 1510 | 1700 | 1880 | 2060 | 2230 | 2400 2560 2730
8 980 | 1150 | 1320 | 1490 | 1650 | 1800 | 1950 | 2100 | 2240 2390
9 870 | 1030 | 1180 | 1320 | 1460 | 1600 | 1730 | 1870 | 1990 2120
10 780 | 920 | 1060 | 1190 | 1320 | 1440 | 1560 | 1680 | 1800 1910
11 710 | 840 | 960 | 1080 | 1200 | 1310 | 1420 | 1530 | 1630 1740
12 650 | 770 | 880 | 990 | 1100 | 1200 | 1300 | 1400 | 1500 1590
13 600 | 710 | 810 | 910 | 1010 | 1110 | 1200 | 1290 | 1380 1470
14 560 | 660 | 760 | 850 | 940 | 1030 | 1120 | 1200 | 1280 1360

For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = x}5 span.




CAMBRIA STEEL. 121

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG. r

Joads below are figured for fibre stress of 16000 pounds per
fach and include weight of angle. E—"

Section No. A 131
‘fl x 3*!}'
‘&‘H gﬂ 1-7;” i" ﬁu ﬁn Hn
fool, 77 e | 8.1 10hs| 10.81bs. | 11.9 Ibs, | 13.3 Ibe. | 14.7 Ibs, | 16.0 Ibs,
. 1t por fi, per ft, per ft. por it per ft.
| g 5300 6260 7190 8090 8070 9700 10650
0

8530 4170 470 5390 5080 6510 7100
26560 3150 3500 4040 4480 4580 5320

220 2500 2570 8240 3590 3900 4260
1770 A0 2400 2700 2000 8250 3550
1510 1790 2060 =10 2560 2790 S0
1820 1560 1800 A0 240 2440 2660
1180 1390 1600 1800 1900 2170 2370
1060 | 1230 1440 1620 1790 1050 2130
960 1140 1310 1470 1630 1770 10
850 1040 1200 1350 1490 1630 1770
B2 960 1110 140 1380 1500 1640
760 800 1080 1160 1280 1890 1520
Section No. A 133.
‘i” x &

F oy 37 oy 37 1
B.11bs. (10.61bs. | 11.0 Ibs, | 18.3 Ibs. | 147 lbs. | 16.0 Ibs,
por ft, per ft. per ft. per fi por ft, per ft.
/80 5370 6040 6680 Th20 7930
3120 Ja80 4020 4460 4850 5200
2340 2650 3020 3340 a0 3970
1870 2150 2410 2670 2030 8170
1560 17%0 2010 2230 2040 2640
130 1530 1720 1910 2090 2270
1nn 1340 1510 1670 1530 1980
1040 1190 1340 1490 1600 1760
0 1070 1210 1340 1460 1590
850 980 1100 1220 1330 1440
780 890 1010 1110 1220 1320
720 830 ol 1030 1150 1220
670 770 860 950 1060 1130

Fo safe loads below heavy lines the deflections will be g than the allowabl

for plastered ceilings = 54 span.
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CAMBRIA BSTEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.

o

Section No. A 101.

Distance b/ x 87
between :
oot R 5 L < | [ R 2.
in foet, 82| 98 | 113 15.7/17.1|18.5| 19.9 | 21.2
* | lbs, | Ibs, | Ibs. Ibs, | Ibs, | Ibs, Ibs. Ibs,
per ft. | per ft. | per ft. . | per ft. | per ft. | per ft. | perft. | perft.
2 4020 | 4740 | 5430 7410 | 8040 | 8660 | 9270 9870
3 2680 | 3160 | 3620 4940 | 5360 | 5770 | 6180 6580
4 2010 | 2370 | 2720 3710 | 4020 | 4330 | 4630 4940
5 1610 | 1900 | 2170 2060 | 3220 | 3460 | 3710 3950
6 1340 | 1580 | 1810 2470 | 2680 | 2890 [ 3090 3290
7 1150 | 1350 | 1550 2120 | 2300 | 247 2650 2820
8 1000 | 1180 | 1360 1850 | 2010 | 2160 | 2320 2470
9 890 | 1050 | 1210 1650 | 1790 | 1920 | 2060 2190
10 800 | 950 | 1090 1480 | 1610 | 1730 | 1850 1970
11 730 | 860 | 990 1350 | 1460 | 1570 | 1690 1790
12 670 | 790 | 910 1240 | 1340 | 1440 | 1540 1650
13 620 | 730 | 840 1140 | 1240 | 1330 | 1430 1520
14 570 | 680 | 780 1060 | 1150 | 1240 | 1320 1410
D:—Ge Section No. A 103.
istand
between 5 b x 33"
sup- S I1 | BIT | T | 31 OB B B
boris | g7 | 10.4| 12.018.6 16.8| 18.3| 19.8| 21.3| 22.7| 24.2
infeet, | lbs, | Ibs, | Ibs. | Ibs, Ibs, | Ibs, [ lbs, | lbs, | Ibs. | Ibs.
per ft. | per ft. | per ft. | per ft. per ft. | per ft. | perft, | per ft. | per ft. | per ft.
2 50 | 6430 | 7400 | 8320 10110 |10980 (11820 (12650 (13460 [14270
3 | 3630 | 4290 | 4930 | 5550 6740 | 7320 | 7880 | 8430 | 8970 | 9510
4 | 2720 | 2220 | 3700 | 4160 5060 | 5490 | 5910 | 6330 | 6730 | 7130
5 | 2180 | 2570 | 2960 | 3330 4050 | 4390 | 4730 | 5060 | 5380 | 5710
6 | 1820 | 2140 | 2470 | 2770 3370 | 3660 | 3940 | 4220 | 4490 | 4760
7 | 1560 | 1840 | 2110 | 2380 2890 | 3140 | 3380 | 3610 | 3850 | 4080
8 | 1360 | 1610 | 1850 | 2080 2530 | 2740 | 2960 | 3160 | 3370 | 3570
9 | 1210 | 1430 | 1640 | 1850 2250 | 2440 | 2630 | 2810 | 2990 | 3170
10 | 1090 | 1290 | 1480 | 1660 2020 | 2200 | 2360 | 2530 | 2690 | 2850
11 990 | 1170 | 1340 | 1510 1840 | 2000 | 2150 2450 | 2590
12 910 | 1070 | 1230 | 1390 1690 | 1830 | 1970 | 2110 | 2240 | 2380
13 840 | 990 | 1140 | 1280 1560 | 1690 | 1820 | 1950 | 2070 | 2190
14 80 [ 920 | 1060 | 1190 1440 | 1570 | 1690 | 1810 | 1920 | 2040

For safe loads below heavy lines the deflections will be greater than the allowabl;

limit for plastered ceilings = 435 span.




CAMBRIA STEEL.

123

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO LONG LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

=t

For safe loads 'h-.'lm.i;'_h:n;y lines the deﬂ::tilun_smw_m be greater than the allowahble
limit for plastered ceilings = g} span.

Section No. A 135.
Distance batween B x 47
supports in FY TZB’” 3 & &"u = _i_"'l;;?_
fost, 110 Ibs. | 12.8 1bs. | 14.5 Ibs. | 16.2 1bs. | 17.8 1bs, | 19.5 Ibs,
per fi., per i, per ft. per ft. per fi. per ft,
2 8370 9630 10860 12050 13220 14360
3 5580 6420 7240 8030 8810 9570
4 4180 4810 5430 6030 G610 T180
5 8550 3850 4340 45820 5290 5740
6 2790 3210 8620 4020 4410 4790
2 2390 2750 3100 3440 8780 4100
8 2090 2410 2710 3010 3300 3590
2 1860 2140 2410 2630 2040 3190
10 1670 1930 2170 2410 2640 2870
11 1520 1750 1970 2190 2400 2610
12 1390 1600 1810 2010 2200 2390
13 1200 1480 1670 1850 2080 2210
14 1200 1380 1550 1720 1890 2050
156 1120 1280 1450 1610 1760 1910
16 1060 1200 1360 1510 1650 1790
Section No. A 105.
s 6'" x 8§/
oup- s_n ﬁu i.i .{‘_{i .&n _}&1 ._!.1 .}iu %u },s,u 11t
peris | 11,71 18.5| 15.3| 1'7.1| 18.9| 20.6| 22.4| 24.0| 25.7 7.3| 28.9
infeet, | Yo | Ibs | Tbs | Ibs, | Iba | Ibs | Ibs | Ibs | Ibs. | Ibs, | Ibs,
per ft. | perfl. | perfi. | perft. | perfi. | per fi. | per fi. | perft. | perft. | porft. | perfi.
2 | 6370 | 7550 | 8500 | 9430 (10340 11230 (12100 (12960 13800 |14640 15470
3 | 4380 | 5080 | HETO | 6290 | 6590 | 7480 | BOTO | 8640 | 9200 | 9760 10810
4 | 5280 | 8770 | 4250 | 4720 | 5170 | 5610 | 6050 | 6480 | G900 | 7320 | 7730
B | 2620 | 3020 | 3400 | 3770 | 4140 | 4490 | 4840 | 5180 | 5520 | 5850 | 6190
6 | 2190 | 2520 | 2830 | 8140 | 3450 | 3740 4320 | 4600 | 4880 | 5160
Z 1880 | 2160 | 2450 | 2690 | 2950 | 3210 | 3460 | 3700 | 3940 | 4180 | 4420
1640 | 1890 | 2120 | 2360 | 2580 | 2810 | 8020 | 3240 | 3450 | 3660 | 3870
9 | 1460 | 1680 | 1890 | 2100 | 2300 | 2490 | 2600 | 2880 | 3070 | 3250 | 8440
10 | 1810 | 1510 | 1700 | 1880 | 2070 | 2250 | 2420 | 2590 | 2760 | 2930 | 3090
11 | 1190 | 1370 | 1550 | 1710 | 1880 | 2040 | 2200 | 2360 | 2510 | 2660 | 2810
12 | 1090 | 1260 | 1420 | 1570 | 1720 | 1870 | 2020 | 2160 | 2300 | 2440 | 2580
18 | 1010 | 1160 | 1310 | 1450 | 1590 | 1730 | 1860 | 1990 | 2120 | 2250 | 2380
14 1080 | 1210 | 1850 | 1480 | 1600 | 1780 | 1850 | 1970 2210
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CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO LONG LEG.
Safe loads below are figured for fibre stress of 16 000 pounds per

square inch and include weight of angle.

=

S Section No. A 107.
between 6 x 4
B\lp‘ %II Ta,ll }II '19?1',’ gll ]l_é_ll g_ll _}%li %Il %%/I 1//
poris | 19,3 14,3 16.2| 18.1| 20.0| 21.8| 23.6| 25.4| 27.2| 28.9 30.6
infeet, | Ibs, | Ibs, | Ibs, | ibs, | lbs, | lbs, | Ibs. | lbs. | Ibs, | Ibs,
per ft, | per ft. | perft. | per ft. | per ft. | per ft. per ft. | per ft. | perft. | perft. pert'L
2 | 83550 | 9840 | 11100] 12320/ 13520 14690| 15840| 16970 18070, 19160| 20230
3 | 5700 | 6560 7400 8220| 9020] 9800{ 10560| 11310 12050| 12770| 13490
4 | 4280 | 4920 5550 6160] 6760] 7350; 7920| 8480| 9040, 9580; 10120
5 | 3420 | 3040 | 4440| 4930| 5410/ 5880 6340| 6790 7230 7660, 8090
6 | 2850 | 8280 3700/ 4110, 4510, 4900, 5280 5660, 6020/ 6390 6740
7 | 2440 | 2810 3170/ 3520 3860 4200/ 4530{ 4850/ 5760| 5470 5780
8 | 2140 | 2460 2770/ 3080/ 3380| 38670, 3960 4240, 4520, 4790 5060
9 | 1900 | 219 2470| 2740, 3010, 3270/ 8520/ 3770, 4020, 4260 4500
10 | 1710 | 1970 | 2220/ 2460 2700| 2040 3170| 3390 3610 3830 4050
33 1550 | 1790 2020; 2240 2460| 2670| 2880 3080/ 3290| 3480, 3680
12 | 1430 | 1640 | 1850| 2050|” 2250| 2450 2640| 2830, 3010 819%| 8370
18 | 1320 | 1510 1710/ 1900| 2080| 2260/ 2440/ 2610| 2780 2950/ 3110
14 | 1220 | 1410 1590| 1760, 1930/ 2100| 2260/ 2420| 2880 2740 2890
15 | 1140 | 1310 1480 1640 1800/ 1960 2110{ 2260{ 2410, 2550 2700
16 | 1070 | 1230 | 1300 1540/ 1690 1840| 1980| 2120 2260 2400 2530
Section No. A 109.
Distance 7 x 33!
m“:; s 37| 5 3|1 37 1 33 n 137 177
supports | 4 5 01 17.0/ 19.1| 21.0| 23.0( 24.9| 26.8| 28.7| 30.5 32.3
infeet. | “jbs, | Ibs. | Ibs, | Ibs. | lbs, | lbs. | Ibs, | Ibs. | 1lbs,
per ft. | per ft. | per ft. | per ft. | perft. | per ft. | per ft. | per ft. | per fi. perff,
2 7670 | 8640 | 9590 | 10520| 11430| 12320| 13210, 14090| 14950 15810
3 5110 | 5760 | 6390 7010| 7620| 8220 8810/ 9390 9960 10540
4 2830 | 4820 | 4790 5260, 5710/ 6160| 6600 7040| 7470 7900
5 8070 | 3460 | 3840 4210 4570/ 4930{ 5280| 5630( 5980 6320
6 | 2560 | 2880 [ 3200 | 3510] 3810 4110 4400| 4700 4980 | 5270
7 2190 | 2470 | 2740 3010{ 8270, 3520{ 8770{ 4020/ 4270 4520
8 1920 | 2160 | 2400 2630| 2860 8080/ 8300 38520{ 3740 3950
9 1700 | 1920 | 2130 2340 2540| 2740 2940/ 3130| 3320 3510
10 1530 | 1730 | 1920 2100( 2290| 2460; 2640| 2820| 2990 3160
11 | 139 | 1570 | 1740 | 1910] 2080| 2240 2400, 2560[ 2720 | 2870
12 |[77280 | 1440 | 1600 | 1750{ 1900 2050[ 2200 2350 2490 | 2630
13 1180 | 1330 | 1480 1620) 1760, 1900/ 2030| 2170 2300 2430
14 1100 | 1230 | 1370 1500] 1630, 1760| 1890, 2010( 2140 2260
15 1020 | 1150 | 1280 1400, 1520{ 1640, 1760 1880 1990 2110
16 960 | 1080 | 1200 1320/ 1430 1540/ 1650/ 1760 1870 1980

" For safe loads below the heavy lines, the deflections ‘will be greater than the
allowable limit for plastered ceilings = ﬂn span,




CAMBRIA STEEL.

125

TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.

Sl.l'u loads below are figured for fibre stress of 16000 pounds per
inch and include weight of angle.

. SAFE LOADS IN POUNDS UNIFORMLY DIS-

No. A 149, Section No. A 91,
8}” x miu x 9
. F 1 1y 1‘;" lia 7 1 E
" ez |28|87|4a5| 53 | 61| 68 | 76
1bs, Tbs, | Ibs | lbs, | Tbs 1bs, 1bs, 1ba,
per ft. por b | per fi.| perfi| perfl | porfl | perft | perft,
4870 1580 | 2080 | 2490 | 2020 | ass0 | 8730 | 4110
§ 8240 1040 | 1860 | 1660 | 1940 | 2220 | 2480 | 2740
2430 780 | 1020 | 1240 | 1460 | 1660 | 1860 | 2050
B 1950 620 | 810 | 990 | 1170 | 1330 | 1490 | 1640
a 1620 520 | 60 | 50| o | 1m0 | 120 | 1870
” 1390 450 | 580 | 710 | &30 T1070 | 1170
8 1220 300 | 510 | 62 | 730 &30 90 | 1030
'8 080 850 | 450 | 550 | 650 740 830 910
1 970 810 | 410 | 500 [ 5%0 670 750 820
R 830 280 [ 870 | 450 | 530 010 00 750
810 200 | 340 | 410 [ 490 560 620 690
Section No. A 128. Section No. A 129.

ggu x ‘uu 8 x oan
-,. 1l‘,J'!' *h‘ Il‘!r i” ’I‘H ﬁﬂ' i!t ,‘I‘H a.ﬂ ﬁ” é”’
B 6| 34|42 60|567|81 41|60|60|68|77
dnfeet. | Thg | ibs | Ibs, | Ibs | Tbs | lbs. | dbs | Ibs | Ibs. | Ibe | Ibe
; por fi, | per fL | per L | per 4, | per It | per ft, | per M1, | per{L, | per %, | per fL | per ft.
g 1700 | 2330 | 2850 | 2340 | 8810 | 2210 | 2890 | 8540 | 4170 | 4770 | 5350
1190 | 1550 | 1900 | 2230 1470 | 1950 | 2860 | 2780 | 8180 | 3570
4 | 890 | 1160 | 1420 | 1670 | 1910 | 1110 | 1440 | 1770 | 2080 | 2380 | 2670
5 | 710 | 930 | 1190 | 1340 850 | 1160 | 1420 | 1670 | 1910 | 2140
6 | 600 780 | 950 | 1110 | 1270 | 740 | 960 | 1180 | 1390 | 1590 | 1780
7 |_510| 67 | 810 (7950 |7 630 | 830 | 1010 | 1190 | 1360 | 1590
8 | 7450 | 550 | 710 | 840 | 950 |_550 | 720 |80 | 1010 1100 | 1510
s 400 | 520 | 630 { 740 | 850 | 490 | 610 | 790 | 930 | 1060 | 1190
1 360 | 470 | 570 | 670 | 760 | 440 | 580 | 710 | 830 | 950 | 1070
ﬁ 820 | 420 | 520 | 610 | 600 | 400 | 530 | 60| 760 | 870 | 970
800 | 300 | 470 | 560 | o0 | 870 | 480 | 590 | 690 | 800 | 8%

 For safe loads below heavy lines the deflections will be greater than the allowable
for plastered ceilings = 4], span.
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CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.
NEUTRAL AXiS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16 000 pounds per
square inch and include weight of angle,

Section No. A 121,

Section No. A 123.

Distance
between

3
21 x 1§II

2// x 1%/[

OFaraEZ
.1 | 27| 33| 89

infeet. | Ibs, | Ibs, | lbs, | Ibs,
ft. | per ft, | per ft. | per ft.

830
480 | 620

4.4
1bs,
per ft.

T’E”

E3d

1.5
per ft.

5’

*II '1'5§“

an
8

g

Ibs,

22 | 28
per ft. | per ft.

3.4

lbs, | lbs.

per ft.

1240 | 1
1

500

510 | 1760
010 | 1170
750 | 880

2000
1330
1000

800

670

490
390

970 | 1260
650

1530

840 | 1020

770
610

4.0
1bs.
per ft.

1790
1190
890
720

4.6
Ibs,
per ft.

2030

1020
810

-
VW QOOI® OupN

et

410
350

310
280
250

230
210

600
500 | 590
430
380
340
800 | 350
270

250 | 290

670
570
500
450
400

360
330

320
280
240
220
190

180
160

260

600
510
450
400
360

330
300

510
450
410

370
340

Section No. A

125.

Section No. A 127.

Distance

231 x 1311

21 x 13

between

1_.‘33_[/ :}II

IbB_II _g,ll

_1_7“_”

l.!SB_II

211
8

supports
in feet,

3.7

o 44
Ibs, | Ibs,
. | per ft. | per ft.

5.0
Ibs.
per ft.

4.0
Ibs,

. | per ft.

4.7
Ibs,
per ft.

2290 | 2680
1530 [ 1790
1140 | 1340

920 | 1070

760 | 890

3050
2040
1530
1220

1020

2370
1580
1180

950

2770
1850
1390
1110

920

-
V- ORI O UpwR

-

240 | 310

650 [ 770
570 | 670
510 | 600
460 | 540

420 | 490
380 | 450

870
760
630
610

560
510

270 | 350
250 | 320

430
390

790
690
620
550

500
460

For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = g5 span.
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UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
g::re inch and include weight of angle. e

. SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

=

Section No. A 151.

Distanco between 83/ x 21
m in *n Tli‘f.i' a,H' 1'1‘” i!p‘ roau g”
fot. 45 | 56 [ 66 | 78 | 85 9.5 | 104
‘ lbs, 1bs. ibs, bs, lbs. Ibs, Tbs,
A pecft, | perfi. | perft, | perft. | perft. | perfl. | perfi.
2 9880 | 4760 | 5610 | 6440 | 7230 | so00 | £750
3 9580 | 8170 | 8740 | 4200 | 4820 | B340 | 5880
4 1940 | o3s0 | 2810 | 8220 | 3620 | 4000 | 4370
3 1550 | 1900 | 2250 | 2570 | 2890 | 8200 | 8300
6 1200 | 1590 | 1870 | 2150 | 2410 | 2670 | 292
7 110 | 1360 | 1600 | 1840 | 2070 | 2290 | 2500
8 070 | 1190 ! 1400 | 1610 | 1810 | 2000 | 2190
9 860 | 1060 | 1250 |TI430 | 1610 | 1780 | 1940
10 T80 | 950 | 1120 | 1200 | 1450 | 1800 | 1750
11 710 | 870 | 1020 | 1170 | 1310 | 1460 | 159
12 60 | 790 | 940 | 1070 | 1210 | 1330 | 1460
i3 600 | 730 | 860 990 | 1110 | 1230 | 1850
14 550 | 60 | 800 920 | 1080 | 1140 | 1250
Section No. A 93.
Distance between 3 x 23
wh *u’ 'Iaﬂ” én T’K” i!! TE‘H’ &ﬂ
feet. 45 | 56 | 6.6 6 | 85 | 9.5 | 104
1bs, Ibs. Ibs, bs, lbs, lbs, Ibs,
perft. | perft | perft. | perft | perfl | perft | perft
2 2000 | 8670 | 4320 | 4950 | 5560 | 6140 | 6710
3 2000 | 2450 | 2880 | 8300 | 8700 | 4090 | 4470
4 1500 | 1810 | 2160 | 2470 | 2780 | 8070 | 8850
B 1200 | 1470 | 1730 | 1980 | 2220 | 2460 | 2680
6 1000 | 1220 | 1440 | 1650 | 1850 | 2050 | 2240
7 860 | 1050 | 1280 | 1410 | 1590 | 1760 | 1920
g 750 920 | 1080 | 1240 | 1300 [T350 | 1680
10 T 60 | 820 | 960 | 1100 | 1230 | 1360 | 1490
60 | 730 | ss0 | 990 | 1110 | 1230 | 1840
11 50 | 670 | 70 | 90 | 1010 | 1120 | 1220
12 50 | 610 | 720 | 820 [ 930 | 1020 | 1120
13 460 | 560 | 660 | 760 | 850 | %40 | 1030
14 430 | 52 | 620 | 710 [ 70 | 80 | 860

_ For safe loads below heavy lines the deflections will be greater than the allowable
it for plastered ceilings = gl span,
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CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16 000 pounds per
square inch and include weight of angle.

Section No. A 95.

Distance between 33/ x 2311
supports in T ST [ & 3 || B | R 8
foet. 49 (61 (72 |83 |94 104/ 11.5/12.5| 184
Ibs, | Ibs. | Ibs. | 1lbs, | lbs. | Ibs. | Ibs, | 1bs, | Ilbs,
per ft. | per ft. | per ft. | per ft. | per ft. | per ft. | per ft. | per ft. | per ft
2 4020 | 4940 | 5830 | 6690 | 7530 | 8330 | 9120 | 9880 | 10620
3 2680 | 3300 | 3890 | 4460 | 5020 | 5560 | 6080 | 6580 | 7080
4 2010 | 2470 | 2920 | 33! 3760 | 4170 | 4560 | 4940 | 5310
5] 1610 | 1980 | 2330 | 2680 | 3010 | 3330 | 3650 | 3950 5
6 1340 | 1650 | 1940 | 2230 | 2510 | 2780 | 3040 | 3290 | 8540
Y 1150 | 1410 | 1670 | 1910 | 2150 | 2380 | 2600 | 2820 | 3030
8 1010 | 1240 | 1460 | 1670 | 1880 | 2080 | 2280 | 2470 | 2650
9 890 | 1100 | 1300 | 1490 | 1670 | 1850 | 2030 | 2190 | 2360
10 800 | 990 | 1170 | 1340 | 1510 | 1670 | 1820 | 1980 2120
31 730 | 900 ;| 1060 | 1220 | 1370 | 1520 | 1660 | 1800 | 1930
12 670 | 820 | 970 | 1120 | 1250 | 1390 | 1520 | 1650 | 1770
13 620 | 760 | 900 | 1030 | 1160 | 1280 | 1400 ( 1520 | 1630
14 570 | 710 | 830 960 | 1080 | 1190 | 1300 | 1410 | 1520
156 540 | 660 | 780 | 890 | 1000 | 1110 | 1220 | 1320 | 1420
16 500 | 620 | 730 | 840 | 940 | 1040 | 1140 | 1230 | 1330
p Section No. A 97.
Distance 3177 x 8/
betwoen 570 [ 317 | /7| 317 | 977 B/ | 17| 877 | 18/7| ZIT
supports 18 8 18 3 S g g 16 4 16 8
in feet. 66| 79| 91102/ 114 12 5| 18.6| 14.7| 15.8| 16.8
Ibs, | Ibs, | 1bs, | Ibs, [ Ilbs, Ibs, | Ibs. | Ibs, | Ibs,
per ft. | per ft, | per ft. | per ft. | per ft. per ft. per ft. | por ft. | per ft. | per ft.
2 5090 | 6010 | 6890 | 7750 | 8590 | 9400 {10190 |10960 (11710 |12440
3 3390 | 4000 | 4600 | 5170 | 5730 | 6270 | 6790 | 7300 | 7800 | 8290
4 2540 | 3000 | 3450 | 3880 | 4290 | 4700 | 5090 | 5480 | 5850 | 6220
5 2040 | 2400 | 2760 | 3100 | 3440 | 3760 | 4080 | 4380 | 4680 | 4980
6 1700 | 2000 | 2300 | 2580 | 2860 | 3130 | 3400 | 3650 | 3900 | 4150
b ¢ 1450 | 1720 | 1970 | 2220 | 2450 | 2690 | 2910 | 3130 | 3340 | 3550
8 1270 | 1500 | 1720 { 1940 | 2150 | 2350 | 2550 | 2740 | 2930 | 3110
9 1130 | 1330 | 1580 | 1720 | 1910 | 2090 | 2260 | 2430 | 2600 | 2760
10 1020 | 1200 | 1380 | 1550 | 1720 | 1880 | 2040 | 2190 | 2340 | 2490
11 930 | 1090 | 1250 | 1410 | 1560 | 1710 | 1850 | 1990 | 2130 | 2260
12 850 | 1000 | 1150 | 1290 | 1430 | 1570 | 1700 | 1830 | 1950 | 207
13 780 | 920 | 1060 | 1190 | 1320 | 1450 | 1570 | 1690 | 1800 | 1910
14 730 | 860 | 980 | 1110 | 1230 | 1340 | 1460 | 1570 | 1670 | 1780
15 680 | 800 | 920 | 1030 [ 1150 | 1250 | 1360 | 1460 | 1560 | 1660
18 640 | 750 | 860 | 970 | 1070 | 1180 | 1270 | 1370 | 1460 | 1550

For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = g}y span.




CAMBRIA STEEL. 120

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG. -

Gafe loads below are figured for fibre stress of 16 000 pounds per
B sch and inclide weight of angle. L

Section No. A 99,
47 x 81

Distance
between | 507 00| RN T A T Ty
supperls |7 071785 | 9.8 |11.1) 12.4] 13.6) 148/ 16.0| 17.1| 18.3
in fest, lbs, | Ibs, | lbs, | Ibs. | Ibe | Ibs | Ibs. | Ibs | lbs, | Ibs,
per ft. | per ft. | per fi. | per fi. | per fL. | por ft. | per i, | per ft. | per fi. | per ft.
2 6580 | 7780 | 2040 | 10070 11170| 12240| 13280 | 14300| 15290/ 16260
3 4300 | 5180 | 5960 | 6710| 7450| S160| 8860 9530| 10190| 10840
4 3200 | 8800 | 4470 | 5040| 5500| 6120| 6640, 7150| 7650 8130
5 2630 | 3110 | 3580 | 4080| 4470| 4900| 5310 5720 6120 6500
e 2100 | 2500 | 2080 | 3360| 87200 4080| 4430| 4770| 5100 B420
7 1880 | 2220 | 2550 | 2880 8190| 8500 3800| 4000| 4370 4650
8 1640 | 19040 | 2240 | 2520| 2790 3060| 8320 3580| 8820/ 4060
9 1460 | 1780 | 1990 | 2240| 2480| 2720| 2950| 8180| 8400, 8610
10 1320 | 1560 | 1700 | 2010, 2230| 2450| 2660| 2860| B060| 8250

1200 | 1410 | 1630 | 1830| 2080 2230| 2420 2600 2060

1860| 2040 2210| 2380| 2550 2710
1 1010 | 1200 | 1380 | 1550 1720| 1880| 2040| 2200| 2350| 2500
14 040 | 1110 | 1280 | 1440 1600| 1750 1900| 2040 2180] 2320

e
g
g
5
Z

i5 80 | 1040 | 1190 | 13f0| 14%0| 1630| 1770| 1010| 2040 2170
16 o0 | 070 | 1120 | 1280 1400| 1530| 1660/ 1700| 1910 2080
" =i Section No. A 131.
Distance between 41 x 3&!:
supports in N T A A T
77 | 91 | 106 | 119 | 183 | 147 | 160
. fbu | Ma | e | e | D | b, [ Iba
porfi. | pecft, | perft. | porft | perfi, | perft | perfl
2 6740 | 7970 | 0160 | 10820 | 11450 | 12550 | 13630
3 4400 | 5310 | 6110 | esso | 7od0 | &s70 | “oso
4 3370 | 8980 | 45% | s160 | 5730 | 629 | 6810
5 2690 | 3190 | 8660 | 4130 | 4550 | 5020 | 5450
6 2050 | 2660 | 8050 | 3440 | sso0 | 4180 | 4540
7 3020 | 2290 | 2620 | 2050 | 3270 | 8500 | 3800
8 165 | 1990 | 2200 | 250 | 2860 | 8140 | 3410
9 1500 | 1770 | 2040 | 2200 | 2350 | 2790 | 3030
10 1850 | 1500 | 1ss0 | 2060 | 2200 | 2510 | 2730
11 1220 | 150 | 1670 | 1m0 | 2080 | 2280 | 2480
12 TI00 | 1830 | 1590 | 1720 | 1910 | 2000 | 2270
13 1040 | 120 | 1410 | 1390 | 1760 | 1930 | 2100
14 as) | 140 | 1810 | 1470 | 1840 | 1790 | 1950
15 000 | 1060 | 1220 | 13%0 | 1580 | 1670 | 1820
16 80 | 1000 | 1150 | 1200 | 1420 | 1570 | 1700

" For safe loads below heavy lines the deflections will be greater than the allowable
mit for plastered ceilings = gl span.




180 CAMBRIA STEEL.,

—

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNE LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG. -

Safle loads below are figured for fibre stress of 16000 pounds per
square inch and include weight of angle.

S Section No, A 183,
Distance ‘* T | e i
o TR LN R ] T R L B O s |
foet, 0.1 1bs | 10.6 1ba. | 11.9 1831k | 14.7 Ibs. | 16.0 ks,
peft. | perfl | perft | prfL prft | perfL
2 9750 11230 12660 14060 15420 16750
3 6500 7450 8440 jn 10280 11170
4 4880 6610 6330 7060 7710 8350
b 3000 4190 5000 6620 6170 6700
6 3250 8740 4220 5140 B580
z 2790 8210 4020 4410 47906
2440 2410 3170 8510 3860 4190
2 270 2490 2810 8120 30 87N
10 1950 2250 2530 2810 3080 8350
11 1770 2040 2300 2560 2800 3050
12 1630 1870 | 210 2310 2570 2%
13 1500 1730 1950 2160 2370 2580
14 1300 1600 1810 2010 2900 2390
15 1300 1500 1680 1870 2060 2230
16 1220 1400 1580 1760 1930 2000
13 1150 1320 1490 1650 1810 1970
1 1080 1250 1410 1660 1710 1860
= Section No. A 101
intancn b x 8
between i " T " it 7] " " Wy i
supports ..I’i_ _Il... .'T:‘._ ...i s g ']* i j’j_.'_i =
in feet. 82|98 |11.3 12.8 14.3 15.7/ 17.1 18.5 19.9 21.2
The, | Ibe, | Ibs. | Iba | Ibs | Ibs bs, | lba | lba | lbs
perft. | porft. | perft. | perft | porfi. | perft. | porft. | perfl | perft. | per fi.

20680| 22190 23770( 25310

2

3 6710 18720| 14790] 15850| 16570
4 6050 6000|6870 7760 70| 10200 11100 11880 12660
5 4020) 4770|5500 6210 8230 9510/ 10120
8 8350|8070/ 4580 6170, 6800/ 7400/ 7920| 8140
y 2870( 84100 3930 4430 GBS0\ 6340{ 6790 T
8 2500 2080 3440 8880 5140 5560/ 5940 Gin
9 240 2650 8060, $450 4570| 4930| 5280 562
10 2010, 2880, 2750 8100 A1) 4440 470, 0
11 1830 mm| 2500, 2820 8740 4000 4320( 4600
12 1080 1990 200, 2500 3430|3700 3960{ 4220
18 1550 1830 2110, 2390 8170, G410| 8660, ge00
14 T440| 1700 1960, 2220 2040| B170{ 8400 8620
15 1340 1600 1890{ 2070 2740 8170 8370
16 12000 14000 1720{ 1940 o570\ 2770| 2070 100
17 1180 1400) 1620 1830 2420( 2610{ 2800] 2050

18 11201 18300 15801 1720 h 21000 22001 24701 2640 2810
~For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = g} span,




CAMBERIA STEEL.
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UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16000 pounds per
‘square inch and include weight of angle.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

Section No. A 103.

-.m#‘:""

57 x 83/

QH ’ﬂa‘!! 8”

§‘ " gn

=)
‘?
o

%
®
g

%
(]
a3
e
o
L
-
8

Iba,

18.6| 15.2| 16.8
1bs, lbs,
per ft, | per ft. | per ft.

18.3/19.8
Ibe, 1ha,
per ft, | per ft

limit for plastered ceilings = iy span.

2 | 10320| 12240| 14100| 15930 17710| 19450| 21150| 22810| 24440| 26030| 27590
8 | 6880 8160 9400| 10620| 11810| 12070{ 14100| 15210/ 16200| 17350
4 | 5160| 6120| 7050/ 7960| 885
B | 4130 4800 5640| 6370 7080
6 | 8440 4080/ 4700) 5310{ 5900
7 | 2050/ 8500| 4030] 4550| 5060
8 | 2580| 2060| 8530] 8980 4430
© | 2200| 2720| 8130| 8540 8940
10 | 2060] 2450/ 2820 8190| 8540
3220
2950
2720
2530
2360
2210
2080
1970, 2160
Section No. A 135.
Distancs botwsen b x 4/
supports in i” 116” #n ﬁ,u §” H”
i 11.01bs. | 12.8 Ibs. | 14.51bs. | 16.2 lbs, | 17.81bs. | 19.5 lbs.
per ft. per ft. perft. | perfi. per ft. per fi.
2 12500 14410 16280 18100 19880 21620
3 £330 9610 10850 12070 13250 14420
4 6250 7200 8140 9050 9940 10810
5 5000 5760 6510 7240 7950
6 4170 4800 5430 6030 6630 7210
7 8570 4120 4650 5170 5680 6180
8 3120 8600 4070 4520 4970 0
2 2780 5200 3620 4020 4420 4810
10 2500 2830 8260 3620 3950 4320
11 2270 2620 2960 5290 3610 3930
12 2080 2400 2710 3020 3310 3600
13 1020 2220 2500 2780 8060 | 8330 _
14 1790 2060 2330 2500 2340 3090
15 1670 1920 2170 2410 2650 2850
16 1560 1800 2030 2260 2490 2700
17 1470 1700 1910 2130 2340 2540
18 1390 1600 1810 2010 2210 2400
For safe loads below heavy lines the deflections will be g than the allowable
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132 CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.

NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16000 pounds per -
square inch and include weight of angle,

Section No. A 105.

Distancs B” x 8}”
|
sup- &n 1:73” ﬁu _Isﬁr.r gn ‘H” ;‘w _}gu %u Hr: 1
ports e | L
Infwt 11.7|13.6| 15.3| 17.1| 18.9| 20.6| 22.4| 24.0| 25.7 27.3 28.9
Tos, | Ibs, | ba | Ibs | Iba | Ibs | Ihe | Ibs | Ibe | Ibe | Ibs,
per fb, | perft. | perfi, | parft. | per ft. | parft. | porft. | perft. | per fi. | perft. | per {1,
2 | 17300 19980| 22600| 25160| 27670/ S0130{ 82550, 84010| 87230| 39510| 41630
3 | 11540| 13320| 15060| 16770 18450| 20090| 21700| 25270| 24820| 26340| 27750
4 | 8630] 9990/ 11300 12580 13840( 15070| 16270 17460| 18620] 19760| 20810
b 6920/ 7900/ 000! 10060 11070| 12050| 13020 18960| 14890| 15800( 16650
8 5770 92201 10040 10850 11640| 12410 18170 13880
7 | 4940] 5710 7010 8610 9300] 9970| 10640( 11290/ 118%)
8 4330 4990 6920| 7530 8140] 8730 9810 9880| 10410
9 | 3850| 4440 G150} 6700] 7230, 7760| B270| 8780 U250
10 | 3460 4000 G6080) 6030) 6510) 6980| T450| 7900 8330
11 3150 3630 5030 5480 5020[ 6350 6770| 7180 7570
12 2880 3330 4610) 5020] 5420| 5820| 6210 65090 6040
13 2660 3070 4260 4640] 5010| 5370| 5730 6080 @400
14 2470| 2850 3950| 4800 4650, 4000] 5320| 5640, 5950
156 2310|2660 3600| 4020] 4340] 4650 4960 5270| 5500
18 2160| 2500| 2820 3150 3460| B8770| 4070 4860 4650| 4940| 5200
17 2040| 2350, 2660) 2060| 3260| 3550 8830 4110 4380 4650 4900
18 1920] 2220, 2510( 2800 BO70| B350 8620 8880 4140 4390 4630
19 1820 2100 2380| 2650] 2910| 3170 3430 3680| 3920 4160 4350
20 1730( 2000] 2260] 2520| 2770 8010 8250, 3490| 8720] 38950, 4160
21 1650) 1900] 2150 2400/ 2640 2870| 31 3320 3550| 3760 8960
22 1570| 1810\ 20560| 2200\ 25200 2740| 2060 3170, 3380] 8590 3780

For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = ylg span,




CAMBRIA STEEL.
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SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.
UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG,

3afe loads below are figured for fibre stress of 16000 pounds per
wre Inch and include weight of angle.

Section No. A 107,

5:: x ‘u

iu 115” *H

EH

i,ih"

gﬂ _}3"

12.3/ 14.3 16.2
Ihe | Ibs | Ibs

perft. | perft. | perft.

18.1

17700| 20430| 23120
11800| 18620) 15410
8860) 10280 11560

6810 7710
5840|6600

25750
17160
12870

9250| 10800

20.0
Ibs,

per it

28820
18880/
14160/
11530

218
Ibs,

perft

23.6 264
Ibs | Ibs
perft. | perft,

33380 35760
22220 23840
16660( 17880
13330 14300

1110 11920

330
40| 7950
6670

BH00
4760, 5110
4440, 4770

| w

272 2898
The | Ibs
perft, | perfl

88140 40480
26090

25430
19070] 20240/
16260| 16190

12710 13490
10000| 11570
10120

9000
F630| 8100

41?0' 470
s':uu‘ 397
3510

3330

3170] 8400
3060

s

will be
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CAMBRIA STEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES.

UNEQUAL LEGS.
NEUTRAL AXIS PARALLEL TO SHORT LEG.

Safe loads below are figured for fibre stress of 16000 pounds per

square inch and include weight of angle.

Section No. A 109.

Distance 7 x 831
sup- Sy | gl g || 3 | g | dar|
ports
infel. | 150 | 17.0 | 19.1 21.0| 23.0/ 24.9| 26.8| 28.7| 80.5| 32.3
Ibs, 1bs. Ibs, | Ibs. | lbs, | Ibs, | lbs, | Ibs | lbs | lbs
perft. | perft. | perft. | perft. | perft. | perft. | perft. | per ft. | per ft. | perft.
4 13360 | 15140 | 16900| 18570| 20260| 21910 23530, 25110| 26670 28210
5 10690 | 12120 | 13520| 14850( 16210( 17530 18830 20090| 21340( 22560
6 8910 | 10100 | 11270| 12380( 18510 14600 15690 16740( 17780 18800
b s 7640 8650 | 9660/ 10610 11580( 12520| 13450| 14350| 15240| 16120
8 6680 7570 | 8450 9280| 10130| 10950| 11770, 12560 13340( 14100
9 5940 6730 | 7510/ 8250| 9010/ 9740 10460| 11160| 11850, 12540
10 5340 6060 | 6760| 7430 8100 87 9410| 10050, 10670 11280
11 4860 5510 | 6150, 6750, 7370| 7970/ 8560/ 9130| 9700| 10260
12 4450 5050 | 5630| 6190/ 6750| 7300 7840 0| 8890 9400
13 4110 4660 | 5200 5710 6230| 6740{ 7240 7730| 8210/ 8680
14 3820 4330 | 4830| 5310/ 5790/ 6260, 6720/ 7180| 7620 8060
15 3560 4040 | 4510/ 4950 5400| 5840/ 6280 6700} 7110| 7520
16 3340 8790 | 4280/ 4640 5070| 5480 5880 6280| 6670 7050
17 3140 3560 | 3980| 4370| 4770| 5150| 5540 5910| 6280 6640
18 2970 3370 | 3760| 4130/ 4500| 4870/ 5230 5580| 5930/ 6270
19 2810 3190 | 8560 3910| 4270| 4610 4950 5290| 5620 5940
20 2670 3030 | 3380| 3710| 4050{ 4380 4710| 5020/ 5330 5640
21 2550 2880 | 38220 3540, 8860 4170/ 4480| 4780 5080| 5370
22 2430 2750 | 8070/ 3380, 3680| 8980 4280| 4570| 4850 5130
23 2320 2630 | 2940 8230| 8520| 3810( 4090 4370| 4640| 4910
24 2230 2520 | 2820 3090| 3380 3650 3920 4190, 4450| 4700

For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings = y}5 span.




CAMBRIA STEEL. 135

. am LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA T-BARS.

EQUAL LEGS.

, loads below are figured for fibre stress of 16000 pounds per
ek square inch and include weight of T-Bar.

‘ﬁ“ 1"&“ Weight|  pistance Between Supports
in Feet.

8%a | 8} | 9.3 | 6570 4880 3290 2630 2190 1880(1640 1460 1310{1200 1100
4 4 10.5 | 8430 MLI.'EIO 3370/2810/2410/2110 187016001530 1400

UNEQUAL LEGS.
D{| 1% | 15 m:::llm‘m 80 70[ 60[. .

2% | 14| 8.0 470f 310] 230f 190f 160 130{ 120/ 100/ . . f. . |. .
2g | 184| 44| 850/ 570 m)'. 280/ 240| 210 170] 150, 140
24| 8 7.0 | 4470/2080 2230 mo.@,@:y_ 000| 890 810 740
2| 2 74 smummo!u mr@! 880, 780/ 700| 640, 590
3 24 2 mm1m1m1m 910| 800| 710/ 640| 580 530

Pasge . | o

Tnches. | Inches. | “Lbs. 91011 ,12
1 1 1.0 | ol =
e | 1M 14 60
W5 14| 16 0
84| 15| 17 80,
Be| 184 1.9 100} . . [ o
2 2 3.7 810 280, 250
2 2 4.4 870, 330, 300
D4 ZL; 4.2 380] 30| 310{ 200
o3| 283 | 50 150| 430| 390 860
as| 2| ss 580/ 530| 480| 440
3 |'s | sz 870( 790 720/ 660
o ['t |l 79 1020] 920/ 840/ 770
3 10.1 | HES0(3000(2930 2840|1950 1670/ 1460] mmln'm 1060| 980

8B

414 | 24| 7.8 | 28501920 1440 1150( 960 72 640| 580 520| 450
44| 3¢ | 47 Imlm 400 mlmimm 2400|2160 meu 1800
4}q | 8% | 15.9 (113407660 WUMWSDI ;M m'm 1800
3 13.6 | GATO/BTS0 2840 m)lswl milm 11301030, 950

I

4 9.3 ﬂ'ﬁi'ﬁﬂ i 2300 2010 1790 1610 1460{1340

8241 4 10.0 | 8240/5490 4120 32902750 MIM 1am!1swl 1570

~ For safe loads to the right of heavy lines the deflections will be greater than the
lowable limit for plastered ceilings = 4}, span.




136 CAMBRIA BTEEL.

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA
Z-BARS, S—

Safe loads bel figured for fibre stress of 16 000 pounds
q! l::hnnd?"nf x“'.' :;Z-bur. i

—

STANDARD 3" Z-BARS.

Dist b 880. NO- z 5- an NO. z 9- 390. HO. z 13.
I.I *H T&ﬂ_h’ *H 11‘H *ﬂ "‘H

foot, 6.7 | 8.41ks | 9.71bs | 11.4100s | 12.51bs. | 14.2 IE‘
per ft. por ft. per {1, per fi. por ft. per ft,
2 10200 12700 13700 15900 16300 18300
38 6300 8170 9130 10600 10870 12200
4 5100 6350 6850 7950 8150 9150
5 4080 5080 550 6360 6520 7320
i} 8400 4230 4570 5300 5430 6100
Z 2010 8630 8010 4540 4060 5230
2550 8180 3430 3080 4080 4580
] 270 2820 8010 3530 3620 4070
10 2040 2540 2740 3150 8260 8600
11 1850 210 2490 2500 2060 3330
12 1700 2120 2250 2650 270 8060

STANDARD 4" Z-BARS.
Sec. No. Z 21.|Sec. No. Z 25.|Sec. No. Z 29,

Distance between

PO 87 | 4 [ | A | B3
124|138
1ha, Ibe,

e 82 | 10.3 158
Tbe, The.

17.0| 18.9| 20.9| 23.0
foot, Ibs, Ibs,

lbs, | lbs, | Ibs
perft, | per ft,

35600 35700
23670 24800
17760 19%15)
14200 15450
11880 12000
10140, 11060
| BS80) 9630
8900  BO0O
7100, 7740

’ 7040

-

6450
BOG0

6450
5920
5460
5070| 5530

BRW- OD -1 oubew

et et b i

For safe loads below heavy lines the deflections will be greater than the allowable
limit for plastered ceilings == g}, span.
For complete and exact di jons of Z-bars see page 41,
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SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA
Z-BARS.

loads below are figured for fibre stress of 16 000 pounds
frich and include weight of Z-bar, . e

STANDARD 5" Z-BARS.
B bt Sec. No. Z 37. | Sec. No. Z 41. | Sec. No. Z 45.
‘ﬂﬁ_ifl s,ff _IIEH *H’ ‘N‘F! a" }*” i-” _!._i”
wpports 01y 6/ 13.0 16.4}-17.8| 20.2 22.6| 28.7 26.0{ 28.3
Rt ibs, | lbs ibs, | Ibe | Ths, | Ibw | Ibs
[ perfL. | per ft | per ft | per fi. | por ft. | por ft, | porft. | per ft. per ft,
28500) 34100 59700| 40050) 4 51060| 60500 55100] HOTHO
10000] 22730/ 26470| 27800| 80670, BA030| 83670( 36730 89830

14250 17050] 19850] 20480] 23000| 25580 25250) 27550| 20880
11400/ 13640) 15880 16380/ 18400| 20420| 20200, 22040( 23900
9500| 11‘3.70I 13230| 13650 15830| 17020 16830 18870; 19920

11700] 13140] 14580 14430 15740| 17070
7180 8530 9930 10240( 11500( 12760| 12630| 18780| 14940
[ 13280

, 9100 10220] 1
5700, 7040| 8190/ o0/ 10210| 10100 11020| 11950

5180 6200{ 7220 7450, 8360] 9280| 9180| 10020| 10860
4750 5680 6620 6830 7670 BH10| B420) 9180 9060
4380 5250/ 6110 6300 T080| TBSO0| T770| B480| 9190

720| 70| T8I0 B0
8800 4550| 5200| 6460 6130 6810] 6780 7350, 7970

8500 4260 4960] 5120) 6760 @880| 6310] 6BO0| T470

-

= OTEI® G
2
&
5
8

-

G amen
3
g
8
g
g
3

Bec. No. Z 53. 37, | Sec, No. Z 61.
ili‘ I_lJ'gH] *H
15.6/ 18.3 21.0
Iha,

Jerft F“-‘F"L
52450| 59850
34070 59900 49930| 54100 55300

26230, 29930 | 80800

20080, 23040
17480, 19950
14990/ 17100
15110, 14960
11660 13300{ 13680| 15200
10490] 11970 16280{ 17490
8180 9540 10880| 11200 12440 13570 13620{ 14750{ 15900
7500( 8740|9980 10270) 11400| 12580 | 12450 13530| 14580
8070 9380, 10520| 11570| 11520 "1280| 18450
9770/ 10740 10700 uanoi msu

7980 3210| 9120 10080 9990 1

7700, 8650 9400] 9360/ 10140f 1
5200 6170 7040 *zsol 8050, 50| 8810 m:mm
5000 5830 6340l 7600 8£360| S8 0 9720

EE

@I TR W ODMID TRt

Bt etk kot i




138 CAMBRIA STEEL.

GENERAL FORMULZAZ FOR FLEXURE OF BEAMS.
NOTATION.

A = Area of Section in square inches.

d = Depth of Cross Section in inches.

1 = Length of Span in inches.

L. = Length of Span in feet.

g( = Stress in extreme fibre of section in pounds per square inch.

= Distance of Center of Gravity of Section from extreme fibre in inches,

“) = Total Load, in pourds, Uniformly Distributed, including the Weight of Beam,

W, = Total Superimposed or Live Load, in pounds, Uniformly Distributed.

W, = Total Weight of Beam, in pounds, Uniformly Distributed.

W, = Total Safe Load, in pounds, Uniformly Distributed,

P = Load, in pounds, concentrated at any point,

F = Coefficient of Strength of the Tables of Properties = Safe Load, in pounds,
for a fibre stress of 16 000 pounds per square inch for a span of one foot.

F’ = Coefficient of Strength of the Tables of Properties = Safe Load, in pounds,
for a fibre stress of 12 500 pounds per square inch for a span of one foot.

D = Total Deflection of Beam, in inches, due to weight W,

Dw; and Dy =i Deflections of Beams, in inches, due to the weights W; and P respec-
tively.

N = Coefficient of Deflection of the Tables of Properties = Deflection, in inches,
due to a total load of 1 000 pounds uniformly distributed for a span of one

foot.

N’ = Coefficient of Deflection of the Tables of Properties = Deflection, in inches,
due to a superimposed load of 1000 pounds, concentrated at the middle of
a Beam witb a span of one foot.

H = Coefficient of Deflection, in inches, for fibre stress of 16 000 pounds per square
inch, for any section used as a Beam subjected to its safe load Uniformly
Distributed. (See table, page 72.)

H’ = Coefficient of Deflection, in inches, for fibre stress of 12 500 pounds per square
inch for any section used as a Beam subjected to its safe load Uniformly
Distributed. (See table, page 72.)

M = Total Bending Moment, in inch pounds, due to the Weight of Beam and
Superimposed Load.

I = Moment of Inertia, in inchest, Axis through Center of Gravity.

I; =Moment of Inertia, in inches* Axis parallel to above but not through
Center of Gravity.

v = Distance, in inches, between these Axes.
S = Section Modulus in inches3.
r = Radius of Gyration in inches.

E = Modulus of Elasticity, in pounds, per square inch (Steel = 29 000 000).
GENERAL FORMULA.

P I
= =1 2 = =
S=%x, L =1I+Av N ‘/A

M= !))ZI =pS . p= g‘ = » Or for Symmetrical Section M =

For Bealm supported at both ends and Uniformly Loaded :
=vﬂ=(ﬁl—+§‘@l W=(wl+wa)=¥=%‘;1_=§"1§
SAFE LOADS. y

F= 8pl_S where p = 16 000 pounds and 1 = 12” therefore F = % 16000 S

F'= o05; where p = 12 500 pounds and 1 = 12" therefore F/ = —;— 12500 S
To obtain the Safe Load for any span in feet, for fibre stress of 16 000 pounds per

square inch : =
Safe Load=W,=—§——160+.os=—-

L
To obtain the Safe Load for any span in feet, for fibre stress of 12500 pounds per

square inch :
2 125008 _ 3
3 L L

2
d

Safe Load = W, =
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ENERAL FORMUL.Z FOR FLEXURE OF BEAMS.
Continued.

DEFLECTIONS.
(1) Beam supported at both ends and Uniformly Loaded :

5 WE 5 (W WyB
Deflection for Total Load = D = BRI R R
: 5 Wy
Deflection for Superimposed Load = Dwy = -33‘. i
(2) Beam supported at both ends with load 1 at the middle &
Deflection for Total Load = D = — —E— + 33‘ l\r“_:a

P Bk " PP
D for Superimp Load = D, = “ARET

" {8) Beam fixed at one end, unsupported at the other, and Uniformly Loaded :
Deflection for Total Load = D = ‘Ll‘l - .!E‘.T".Fl!_lf

SE
W,
Deflection for Superimposed Load = Dwy = - E_l_

(4) Beam fixed at one end, and unsupported at the other, with load concentrated
the unsupported end :

Deflection for Total Load = D =

w.l'
§El + Skl

Deflection for Superimposed Load = Dy = s

Bkl
wi W, 4 W,) 18
N = 3:_‘. - "s%i ‘_-‘_"—‘E-—l-'-’—- where W = (Wj -+ Wy) =J 000 pounds and
1 =127

PB
N = mEl’vhmP‘:lDOOpoundanmil-l?‘

Total Deflection, in inches, due to a Beam Uniformly Loaded for any span in
et = D = WL N (W + Wy) L3

e ST000, . 100
Total Deflection, in inches, due to a Superimposed Load P and the Weight of

N’PL» Nw.u
Beam Wy for any span in feet = D = 1000 o0

H—-—-—Ia' H'—-

3 (a

FOR SYMMETRICAL SECTIONS.
Total Deflection, in inches, for a fibre stress of 16 000 Ibs. per square inch = D =

& T alm

Total Deflection, in inches, for a fibre stress of 12 500 |bs. per square inch = D =

FOR UNSYMMETRICAL SECTIONS.
Total Deflection, in inches, for a fibre stress of 16 000 pounds per square inch

Total Deflection, in inches, for a fibre stress of 12 500 pounds per square inch
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BENDING: MOMENTS AND DEFLECTIONS FOR
BEAMS OF UNIFORM SECTION.

W = Total Load, in lbs., uniformly
distributed, including the weight of
beam.

'W; == Total Superimposed or Live
Loa(}, in Ibs., uniformly distributed.

W, = Total Weight of Beam or
Deac’l Load, in lbs., uniformly dis-
tributed.

, Py, Py, Pz = Loads, in Ibs., con-
centrated at any points.

M = Total Bending Moment, in inch-lbs.

M,;,My=Bending Moments, in inch-Ibs.,
due to Weights Wy and P respectively.

I = Moment of Intertia, in inches%.

1 = Length of Span, in inches.

E = Modulus of Elasticity, in lbs, per
square inch = 29 000 000 for steel.

W, = Total Safe Load, in Ibs., uni-
form‘y distributed, including weight of
beam = Total Safe Load of Tables.

The ordinates in diagrams give the bending moments for corresponding points

on beam. For superimposed load only,

make Wj in formulz equal to zero.

(1) Beam Supported at both ends
and Uniformly Loaded,

N

A\ \
Diagram for Total Load :—

Draw parabola having M = T

Safe Superimposed Load, in Ibs., uni-
formly distributed, W/, = W, — W,

Maximum Bending Moment at middle

ofbeam:M_¥=(w_1+8_v!2ll.

Maximum Shear at points of sup-
Wi + W,
v 5 Wi
Maximum Deflection = L CEC
B Wy i Wy) 12
384 EI 3

R
P2

(2) Beam Supported at both ends
with Load Concentrated
at the Middle.

| ar

i
|
N N
N\ 1 \
Diagram for Superimposed LoaP 1:—-

Draw triangle having M, = %
Diagram for Dead Load similar to Case(1)

Safe Superimposed Load, in lbs., con-
centrated, P, = b.

Maximum Bending Moment at middle
of beam =M = = + Tg-.

Maximum Shear at points of support =
P 4 W,
Y

L PI3 5 W,is
Max, Deflection = I5EL + Al

(8) Beam fixed at one end, Unsup-
ported at the other and
Uniformly Loaded.

Draw Parabola having M = ——

Safe Superimposed Load, in Ibs., uni-
formly distributed, W’y = !Z! LWy

Maximum Bending Moment at point of
WL (W, + W)l
SUpPOIY B s~

Maximum Shear at point of support =
W=W; + W,
WB _ (W 4 Wy)is

Max. Deflection = SET— SET %
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w;—Tﬂllantd , in ibs., | , uniformly
distributed, Inctudmg the weight of
‘beam
I W, = Total Surenmpum:d or Live
, in Ibs., unl ormly distributed
/= Total eight of Beam or
Load, in I.'I;u uniformly dis-

P, Py, 'Pg,P.-:Lom!s in Ibs., con-
mtedllanypoi

The ordinates in diagrams give the
.-bnm For superimposed load only,

"BENDING MOMENTS AND DEFLEOTIONS FOR
BEAMS OF UNIFORM SEOTIO

l[ 'l.‘mzl&ndl Homem in inch-lbs.
M,y , M= Bending Moments,in inch-lbs,,
due to W%lghu Wy and P respectively.
} = mﬂt ?fs nmlia in E:cclm‘
- o n, in inches,
E = Modulus Elasticity, in Ibs. per
sqmmdi ='29000mfnr|ml
= Total Safe in Ibs., uni-
fom‘y distributed, lnelud&* vng‘:t of
beam = Total Safe Loa
g poinu

make W, in fi

COrT

equal to zero,

' (4) Beam fixed at one end, and Un-

supported at the other, with
Load Concentrated

at the free end.

- b
P
=|

Safe Su'pctiwwcd Loqd in Ibs., con-

centrated, P, = — 5

Bundinﬁ M
support = Pl 4 -

M t at point of

Maximum Shear at point of support =

1
for Superimposed Load ;—
w triangle havip

|pb.rlm for Dead laadulmlla’lno(‘.metsl‘

P+ W
Wi

Maximum Deflection = SEL + - SEIL

(6 Bnm Supported at both ends
<8 L:po d Concentrated at
u, pnirll.

Safe Superimposed Load, in Ibs., con-
" — e
centrated, P, ¥ hM——

SN
Maximum Bending Moment under load
_3(2Pb + Wyl — W)

g A
Max. SbenrltSllp.era:-— +E'
Max. Shear at Sup. mrbn-——+l;'

Deflection u distance x from [left
[ihl—-nl]l
= SEII

Dlagnm kr Superimposed Load :—
Draw triangle having My, = L L

|
| m for Dead Load similar to
Case {1

'y

[Pb-l- (Vhl — u’ 812

+are2)]
X = == Distance, from left

support, of point of maximum deflection
for superimposed load.

!‘i Beam Su d at both ends
with two Symmetrical Loads.

Iud -
hawq

Safe Su sed Load, in lbs., -
perimpo &’. con

centrated, each, P, :-Fr'I

Ra

Maximum Beud:u Moment at center

of beam = Pa + ; -
Maximum Shear at points of support =

L+ Wy

Load similar !nClle(lJ-
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BENDING MOMENTS AND DEFLECTIONS FOR
BEAMS OF UNIFORM SECTION.

W = Total Load, in lbs., uniformly
distributed, including the weight of
beam,

W, = Total Superimposed or Live
Load in lbs., uniformly distributed.

'— Total Weight of Beam or
Deaé Load, in lbs., uniformly dis-
tributed.

P, Py, Py, P3 = Loads, in Ibs., con-
centrated at any points,

M = Total Bending Moment, in inch-lbs,

M,;, M;, = Bending Momems in inch-
Ibs. due to Weights W; and P respecnvcly

I = Moment of Inertia, in inchest,

1= Length of Span, in "inches.

E = Modulus of Elasncxty, in lbs,, per
square inch = 29 000 000 for steel.

W, = Total Safe Load, in lbs., uni-
formly distributed, inclu dmg the welght
of beam = Total Safe Load of Tables.

The ordinates in diagrams give the hendmﬁ, moments for corresponding points

on beam. For superimposed load only, make

» in formula equal to zero.

(7) Beam Supported at both ends
with Loads Concentrated at
various Points.

The total bending moment at any
point produced by all the weights is
equal to the sum of the moments at
that point produced by each of the
weights separately.

Diagram for Dead Load similar to
Case (1)

The Maximum Bending Moment occurs
at the point where the vertical shear
equals zero and will be at one of the
loads P, Py, or Py depending upon their
amounts and spacing if W, is neglected.

Let R = Reaction at Left Support.

Bending Moment at P =

W, a?
Mp = Ra — A
Bending Moment at Pl =
Wy a,2
M, = Ra; — “ ‘ +P(al—a)]

Bending Moment at Py = My, = Rag—
W,
o L Py —n) + P (—a)].

" Shear or Reaction at Left Support =
Poby + Piby + Pb W,
1 N 5
Shear or Reaction at Right Support =
Py ag + Py +Pa+V_Vg
1

Diagram for Superimposed Load:—
Draw as in Case (5) the Ordinates FC,
GD and HE representing the bending
moments due to loads P, P; and P, re-
spectively. Produce FC to P, making PC
=FC+IC + JC; GD to Q, making
QD =GD + KD + LD; and HEto R,
making RE = HE + ME + NE. Join
the points A, P, Q, R and B, then the
ordinates between A B and polygon A P
Q R B will represent the bending moments
for corresponding points on beam.
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ING MOMENTS AND

DEFLECTIONS FOR

BEAMS OF UNIFORM SECTION.,

"W = Total Load, in Ibs., uniformly
, including the weight of

u- Total Superim, or Live
1,..(! in bs., un |,p3'£.mmd.
== Total Weight of Beam or
m& I.Md. in Ibs., uniformly dis-
P Pl, Py, Py =

== Loads, in lbs., con-

euuﬂtsd at any points.
The ordinates in diagrams give the b
on be beam. For superimposed load only,

Mu- Total Bending Moment, in inch-lbs.
M, == Bendi Momenu in inch-
Jue to Weights .and?re:gecuvdy
l = Moment or Inertia, in in
l == Length of Span, in inches.
Blntlc:ty, in Ibs., per
square inch = 29000000 for
= Total Safe l.md in lbs ., uni-
distributed, including the weight
N = oul Safe Load of Tables

g points

Pl b
;}:my

2%

make W, in fn‘rml.lla equ.n] to zero,

(ﬂ) Beam Fixed at both ends and
Uniformly Loaded.

Diagram for Total Load :—w
 parabola having M = %, AlsoA A’
parallel to base and at m distance

Superimposed Load, in Ibs., uni-
fonnlr distributed, W, = § W, — Wy,
Distance of points of contra-flexure
from supports == 21181,
Maximum Bgndmfwllamt at points

of support = 57
B:udl“; Hnmen! at mid.dle of beam ==

Muimum Shear at points of support =
W| +W i

. e
Maxi

Deflection =

M= -1% The Vertical di

between the pmbor:; and line A Af

are the
points on beam.

=
SHET
Wy o+ W) 1% s
SSIEL

(©) Beam Fixed at both ends with
Load Concentrated at the

Diagram for Superimposed Load :—
Draw triangle hnvlngll:-?. Also
A A’ parallel to base and at a distance
M’ = T, The Vertical distances be-
tween the triangle and line A A’ are
the for ding

Safe Svfﬂnvnd Load, in Ibs., con-
omu:ud, = W, —§ Wy

Distance of points of contra-flexure
from supports == }l

Maximum deﬁnf Moment at points of
support = o +

12
Bcndlnf Moment at middle of beam =

5

8

Maximum Shear at points of support =
P+ W,
3
W ls

Pl2
wm-m +m.
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VALUES OF MOMENTS OF INERTIA FOR STAND-

ARD AND CAMBRIA SECTIONS.

A=td 42 (b—t) + O

£ - -bi . hi=N
I, Axis 1—1 = 12 i
I, Axis 2—2 = b 1’3 b ..l‘_.
2 6 Tt ws
h—1 1 =
Slope of flange = g = —— = —- for standard sections.

b—t 6
h=d—2s I =h —g(b—t).

A=td 251 (b—t) 4 ‘—biﬂ'.

X = [h’s + ‘:“ + (b___t )_g }:; 4i') oY

- bd?  hi—t
I,Ax:sl—1=’l-2 e

Ayt
v, Axis2—2 = [269 4 19 +3ﬁ—‘ — Axt,

o
2ab—1) " 6
1=h— 2(b—t).

Slope of flange =g =
h=d—2s,

=

A=t (2a—1t).

at4at—t?
X = 2‘%—‘) .

tla—x)®faxt—{a—t) (x—t)3
= g

I, Axis 1—1 =

I, Axis2—2=

Db (x—t) 2 —(2:;—-;-)]8

Tt

=]

(%]

A=tla+b—t).

 _t(2a'4b)4ar yo o HED - a) 41
T 2altb) - 2(b4a)

Tan, 2a = — S(/—1)
L Axis1—1= Mﬁ;h’f‘:ﬂ.’:_

ey = 2 :(h—x')’+ax'3-—(a—t)(x"—-¢)3_.

Icos?fa—I'sin%a.

7 Axie G =
I, Axis3 —3 s Da

for standard sections,

[(2x—t)b(b—2x"}4(2x'—t) (a—t)(a+1—2x)]t,
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| VALUES OF MOMENTS OF INERTIA FOR STAND-
ARD AND CAMBRIA SHCTIONS.

) A=[b+2(a—t)]t

__ (bt —13) (a?—at)
I—7

L%

A Tan, 2a =

b b g
B I,Axk1—1=%";""£.

oy
[N

LTI,
\ T, Axilz—-g_b (a-}-a!)a_l? 3h'— Ba’atb’

1 - ¥’ coste— I sin%a
4—41")\) 1" Minimum, Axis 3 —3 = e -
%

A= L s ).

i L] o B4 () 4800 () ()
; — = 6A .

5 3 £
]
- 1 A1 gm RO BT e

X
> 1 A - TS | SV 150]
] (h—t) [(‘:—ﬂ’ +2(+ 2‘)’]

144

1

wy

e = Area of head.

2 A=ctt({d—k) +(b—18 ,.|.E;.).

¢ (24— + £ (-2 4+ (b—0) (2 45 + )
l(l am aA %

; 2 %4k e (1 4 sty
| x LAt = [+ (=257 ]+ 05
=g +l-'s” .‘-—@—A(x—e)’.

CA R H,,',Tn’
ek?  t¥(14s’)4sb3 s’b’[2b”+§{é2b’+3¢)q

’
1, Axis2—2=—t—

-
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PROPERTIES OF VARIOUS SECTIONS.

Distance from Neutral
Secti Area of Section. Axis to Extremities
ections. A of Section.
x and x;
a
et SRt o - a? ey -
att| %, ;
£ T
2 -
A, A -
u a
Bad] X
¥
a
. X = —=.707a
a’ 1 1/2
bd e
2
G I 2
b |
X bd x =d
d
<—b+>1
4 d
|511')‘ I bd — bydy x5 =
“b" X,
= bd
bd 1 VRt @
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PROPERTIES OF VARIOUS SECTIONS.

Moment of Inertia. Section Modulus. Radius of Gyration.
1
I S= 3‘_1 r=[——=
at a? 2 2%0a
12 3 Viz
at a 2 5T
3 3 V'3
at — a b at —apd a? 4 a,?
2 [ 12
at L T 2 o
12 6y 2 v iz
b bas 4 _ o8
1z B viz
bt bd? 4 s
EET 3 Ve
bd3 — bydy? bd® — byd;® bd¥ — byd,?
12 6d 12 (bd — bydy)
b bed? bd
6 (bT + df) sy Fa V6 (b2 + df)
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PROPERTIES OF VARIOUS SECTIONS.

Area of Section.

Distance from Neutral
Axis to Extremities

Sections. & of Section.
x and xq
S o =\iios a2+—b sina
LE
b )
2 2d
ks
bd
o Mpe
wd? ey =
—4;_.7b5d L=
w (d2—d,2 d
_(4—1) = 785 (d2—d;?) X = 7
X = —2d— =.212d
w2 3
Sor .393d2
_Br—4)d_ ousy
6
c_bt d
b bi+b 3
50 _bht+2 d
L b
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PROPERTIES OF VARIOUS SECTIONS.

Moment of Inertia.

Section Modulus.

Radius of Gyration.

R I
1 S= xp r -\’—;‘_
bd - db fd%cos?a 4 b%sin‘a d? cos? a + bisinta
|k 2 ety .
R o gt e ) dcm+hsm) 12
bd? bd? Eiva
36 2% 18
bd? bd? AL ST
12 12 6
wild wdd =
— == (4Od¢ —_——— = (a8d3 fivrus
64 T i
w(d—dif) ol ™ (d*—dl‘} (di—dy!) Vit df
e 049 (d—d )| 7 =098 1
On? — 64 o2 — 64 7
e déd = 7d4 fohse 2, -_— =
T A= 007dd | =) * d9 = 0248 5 — d=.1324
b2 4 fbby 4 by? b® 4 dbby 4 by? \;x(bmbb; +b,7)
St il Pl | e . de
36 (b + by) 12 (b; +2b) “(h+‘°=
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PROPERTIES OF VARIOUS SECTIONS.

Distance from Neutral
- Area of Section. Axis to Extremities
Sections. of Section.
A
x and x;
b -1 | 2 a2 tan. 80° = 86602 e d
1, 2 2
i d? tan. 30° = .8€6d? X = —d—- = .577d
2 3 1= 5coss0°  *
- o 2d2 tan, 22}° — .828d2 e g
d 2,
S 2
wbd d
- =85bd =g
td + 2V’ (s + n’) x1=—;—
td + 2V (s + ') x,=§
td + b (s + ) xl:%
2
e ;Hn“.»—g, x=(btst Tt £ (b—t)e
7N\ )
3 ' td f
.;-'_?i- A "_—_I.T’t _L__\ R b e (b+29]+A
M 7l e x=b—x




CAMBRIA STEEL,

151

PROPERTIES OF VARIOUS SECTIONS.

Moment of Inertia. Section Modulus. Radius of Gyration.
[ P s 4
1 X L A
d? (1 -+ 2 cos? 30°) d
A [d(142cos*30°) — +2cost 0
T dcostB° . 5 4 ot 307 . =.12d% 4 cos 3 3
- _0Gdt - .954d
d? (1 +2cos? 807 | A [d(1+ 2cos?30°) d [ F2cos? 800
13 s | Tcos80° 1m§@\,~i—°;‘;
-, 00d4 - 10448 - ,264d
d‘l(l+2nm’fﬂ}°) A [d (1 + 2 cos® 224°) +2m,2.4e
T dcosf2° . [ dcos 2° 4:0122;"‘\[1
- (55d4 - 10042 - 257d
T = 040hds T e 00802 4
1 o 21 1
[ = g 04 —10] o r~Vx
1
% [ba (d—h) 10 _,I:_ . ‘\(.!_
‘ — —
o+ - (bt — ﬂ}] A
3 X 21
1[0 = g 0v—10] Ky re=Vi
1 g
3 [o2 + 1004 Epemes) ] 1 " VI—'
— Ax? b—x A
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PROPERTIES OF VARIOUS SECTIONS.

Distance from Neutral
1 Area of Section. Axis to Extremities
Sections. i of Section.
x and x;
d
bd—h (b—t) n=
b
bd—h (b—t) 0=z
d
bd—h (b—t) =1
5y 2b%s + ht?
bd —h (b—t) 24
X3 =b—x
d
td +s (b—1t) =0
_dft s (b—t)
bs + ht T 2A
x=d—x
td2-4-s2(b—t by—t)(2d—:
be + Bt 4 by fu= +s%( ):*'5( 1—t)(2d—s)
2A
x=d—x
x=
b (¢ + &) | 8bs2+8th(ds)+hity—t)(h+3s)
byt ) F.4) A
X = d—x
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PROPERTIES OF VARIOUS SECTIONS.

Moment of Inertia. Section Modulus. Radius of Gyration.
. 1 e =\
b —h? (b—1) bdt—hi (b—1) FE=WHE—g
12 bl Nz {d—h (6—0]
2sb? + htt 2sb8 4 he? 25b7 + he?
12 b NiZ{od—h (b—1)]
bd? — h (b—1t) bdd— b3 (b—1) Jm
12 L BhEI—RGE—0]
2sb? 4 hed 1 i
g e b—x +
td® + 53 (b —t) td? 4+ 53 (b—1) Tt 8 (b—1)
12 6d 12[d Fa(b—1)]

4 bad— (b—1) (x—3)?
P 3

vm' + bx?— (b—1t) (x—s)®
3 (bs + ht)

bxd - byxy 3 — (b —1t) (x—s)?
1 3

[hs' + byxyi— (b—1t)(x—s)*

I 3 (bs + ht + bys)
=) (m—s)? d—x Rl 4 S
3 3ibs-+htlys)
4 b3 (8t -+ ty) I 1
A e aitd G Vi
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EXPLANATIONS OF THE TABLES OF PROPER-
TIES OF STANDARD AND SPECIAL I.BEAMS,
STANDARD AND SPECIAL CHANNELS,
STANDARD AND SPECIAL ANGLES
WITH EQUAL AND UNEQUAL
LEGS, ZZBARS AND T-BARS.

PROPERTIES OF I-BEAMS.
PAGEs 160 T0 163 INCLUSIVE.
The figures or values in the various columns give the section num-

bers, dimensions, weights, areas and properties of the sections as noted
in the different headings.
The columns which require special explanation are as follows :

SecrioN MopuLus—Column 8.
This is obtained from the moment of inertia in column 7 by dividing
it by the distance from the neutral axis to the most remote fibre,

which in this case is one-half the depth of the beam.

COEFFICIENTS OF STRENGTH—Columns 13 and 14.

The coefficients of strength F and F/ have been computed for fibre
stresses of 16000 and 12500 pounds per square inch respectively, as
stated in the headings of the columns, and are the safe loads in pounds
uniformly distributed, including its own weight, for a beam one foot
long. Thus the safe load for any span may be obtained by dividing
the proper coefficient by the length of the span in feet.

The coefficients of strength were obtained from the following for-

mulee:
F’/—3% x 12500 X S

in which S is the section modulus.
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COEFFICIENTS 0F DEFLECTION—Columns 15 and 16,

The coefficients of Deflection N and N’ for uniform and center

loads, respectively, were obtained from the following formule :

=T LT Nr= FB.
76.8E1 48E1L

in which

P and W = 1000 pounds.

1 =12 inches.

1 = 29 000 000.

I — moment of inertia about axis 1-1.

These coefficients are, therefore, the deflections in inches of a beam

one foot long with a load of 1000 pounds, hence, the deflection of a

| beam for any load and span may be obtained by multiplying the

I proper coefficient by the cube of the span in feet, and by the number

| of 1000 pound units in the given load.

PROPERTIES OF STANDARD AND SPECIAL CHANNELS.
Paces 164 To 167 1NCLUSIVE.

The various columns in the Tables of Properties of Standard Chan-
nels are similar to those in the Tables of Properties of I-Beams, as ex-
plained above, with the addition of column 11, which gives the Section
- Modulus about an axis through the center of gravity parallel to the web,
| and column 13, which gives the distance of the center of gravity from
1t
—x

the outside of the web. In this case the Section Modulus S'=

the notation being as given at the heads of the columns.

PROPERTIES OF T-BARS.

A Table of Properties of Cambria T-Bars is given on pages 182
| and 183,
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PROPERTIES OF ANGLES.

The values in the Tables of Properties of Standard and Special
Angles, with Equal Legs, pages 168 to 173, are these stated in the head-
ings, and those in the Tables of Properties of Standard and Special
Angles, with Unequal Legs, on pages 174 to 181, are similar, but with
the addition of values for 1’7, S'/ and r// about the inclined axis 3-3,
the position of which, in order to give the minimum values, was de-
termined by the formula on page 144 for the value of the tangent of
2a,  After determining the position of the inclined axis, the properties

corresponding therete were obtained by the formula on page 144.

PROPERTIES OF Z-BARS.

The Tables of Properties of Z-Bars, on pages 184 and 185, are sim-
ilar to those for Beams and Channels with the addition of values in
column 13 for determining the position of the inclined axis 33 to
give the minimum values of the radius of gyration, as shown in
column 14, these values being obtained in a manner similar to that
used in calculating like quantities for the Tables of Properties of
Angles with Unequal Legs, as explained above,

MOMENTS OF INERTIA OF RECTANGLES.

A Table of Moments of Inertia of Rectangles, about a transverse
axis through the center of gravity, is added on pages 186 and 187 for
convenience in calculating the Moments of Inertia, Section Moduli,

and Radii of Gyration for compound shapes in which plates are used.

GENERAL FORMULZA FOR PROPERTIES AND
FLEXURE.

Formula for obtaining the Properties of Standard Sections are
given on pages {44 and 145, and for various usual sections on pages
146 to 153 inclusive.

General formule for Flexure of Beams, Bending Moments, and
Deflections for various cases of loading are given on pages 138 to 143

inclusive.




CAMBRIA STEEL. 157

EXAMPLES OF APPLICATION OF THE TABLES
OF PROPERTIES.
ExamrLe 1.

What is the proper size of I-Beam to carry a load of 85 000 pounds
concentrated at the center of a span of 25 feet, the fibre stress not to
- exceed 16 000 pounds per square inch ?

In the Tables of Properties of Standard I-Beams, the column headed
F gives the coefficient of strength for a uniform load corresponding to
a fibre stress of 16 000 pounds per square inch.

The coefficient of strength for a concentrated load at the center is
twice that for the same load uniformly distributed, hence the coefficient
necessary to meet the conditions is 35 000 X 25 X 2—=1750000. From
the Table of Properties of Standard I-Beams, page 168, column 13, the
-noeﬂicicnt F for a 24-inch 80-pound beam is found to be 1 855 310.
The weight of the beam itself is 80 x 25 — 2000 pounds, which cor-
responds 1o a coefficient of 2000 x 25 = 50 000, which deducted from
1 855 810 gives a net coefficient of 1 800 310. A 24-inch beam weighing
80 pounds per foot is, therefore, the proper size.

Examrre IL

What is the deflection of the beam in the preceding example under
" the given load?

In the Table of Properties of Standard I-Beams, pages 160 to 163 in-
clusive, the coefficient of deflection for beams with centre loads is given
in column 16. To obtain the required deflection it is only necessary to
multiply the coefficient by the cube of the span and the number of 1 000
pound units contained in the load.

Thus for the given example the deflection in inches =

.0000006 % ﬁ'x?—%:iﬂﬁ inch.
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ExawmrLE III.

What is the safe load uniformly distributed that can be placed on
an 8inch standard channel weighing 11 25 pounds per foot, with a
clear span of 15 feet for a maximum fibre stress of 12 500 pounds per
square inch, the web to be placed vertically ?

From the Table of Properties of Standard Channels, page 165, col-
umn 16, the coefficient of strength ¥/ for the given channel under the
conditions named, is found to be 67 300. Hence, the total load may
be 67 300 = 15 — 4487 pounds, and, as the channel itself weighs 169
pounds, the net superimposed load which it can safely carry under the
given conditions is 4318 pounds.

ExampLE IV.

‘What is the fibre stress in a §// x 8/ angle weighing 8.2 pounds per
foot if loaded at the center with a weight of 1500 pounds,used as a
beam with a span of 6 feet, the b-inch leg to be placed vertically ?

The bending moment at the center will be

%‘.4_%.‘:1500‘:( 72+8'2x86)(72=27448 inch pounds.

Referring to the Table of Properties of Standard Angles, Unequal
Legs, on page 177, the Section Modulus for this angle, corresponding
to the axis 2—2, is found to be 1.89.

The maximum fibre stress is obtained by dividing the bending

moment by the section modulus, thus: 2%;;5-’- — 14 520, which is the

maximum fibre stress in pounds per squafe inch at the point most
remote from the neutral axis, which in this case is the extremity of the
longer leg of the angle.

The second term in the above expression for the bending moment is
that due to the weight of the angle itself and is inconsiderable, so that
in practice it might be neglected for short spans, but should be taken
into consideration for the longer ones.

.
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PROPERTIES OF COMPOUND SHAPES.

| The moments of inertia, section moduli, and radii of gyration of
- compound sections used as beams or columns, composed of plates and
angles, channels, beams, Z-bars, T-bars, or any combination of these,
~ may be obtained with the aid of the Tables of Properties as follows :
The first stepis to find the center of gravity of the proposed section,
! which in the case of symmetrical sections is at the center of the ﬁgurc.‘
- For unsymmetrical sections the position of the center of gravity may
| be determined by multiplying the areas of the component parts by the
l-gllstances of their centers of gravity from any convenient line, taken as
I an axis, and dividing the sum of these products by the sum of the
‘areas, which will give the distance of the center of gravity of the
'-:wmpountl section from the assumed axis,

. The position of the center of gravity for all sizes of angles, channels,
and T-bars is given in the Tables of Properties for these shapes, and is
_-_gi\ren for various geometrical sections on pages 146 to 153 inclusive, in
connection with their other properties.

After determining the position of the center of gravily of a compound
. .iection, as explained above, the moment of inertia about an axis
through its center of gravity may be found by taking the sum of the mo-
| ments of inertia of each component part about an axis through its own
“center of gravity, parallel to the axis of the compound section, and add-
ing thereto the sum of products obtained by multiplying the area of
each component part by the square of the distance of its center of
| gravity from the axis of the compound section.

Having thus obtained the moment of inertia of the compound sec-
tion, the section modulus may be obtained by dividing this moment of
iherl:ia by the distance from the neutral axis to the most remote ex-
tremity of the section,

The square of the radius of gyration for the compound section may
be obtained by dividing the moment of inertia by the total area.
The moment of inertia of a compound section about any axis other
than that through its center of gravity may be found in a manner
 similar to that above described,
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PROPERTIES OF STANDARD I-BEAMS.
3 L
1 Radius
i Moment of |Moment | of
of Gyra-| of | Gyra-
Section Inertia tion | Inertia | tion
Axis 11 Axis |Axis 2-2.| Axis
Number. 11, 2-2.
I X i 1 ol
Inches.* Inches.| Inches.* | Inch.
B 2.5 17123 .46/ .63
o 27 1.8(1.19| .63| .62
- 2.9 1.91.15| .60| .62
B 9 6.0, 3.01.64 .77 .59
34 6.4 3.2(1.69, .85 .58
1] 6.7] 384 1.64| .93| .68
45 7.1 8.6/1.62| 1.01| .67
B13 12.1| 4.8/2.05| 1.23| .65
(0 13.6| 5.4(1.94| 1.45| .63
L 15.1| 6.1/1.87| 1.70| .
B17 21.8| 7.3|246| 1.85 .72
% 24.0| 8.0|2.35| 2.09| .69
4 26.2| 8.7|2.27| 2.36| .68
B21 36.2| 10.4/2.86| 2.87| .78
- 39.2| 11.2|2.76| 2.94| .76
$ 42.2| 12.12.68 3.24| 74
‘826 : 56.9| 14.2/3.27| 3.78| .84
L 5.96 60.2| 15.0/3.18| 4.04| .82
b 6.69 64.1| 16.0/3.10| 4.36| .81
8 743 68.0| 17.0{3.03| 4.71| .80
B29 6.31 84.9! 18.93.67| 5.16| .90
e 7.35 91.9| 20.4/3.54| 5.65 .88
- 8.82 101.9| 22.6/3.40| 6.42| .85
s i 111.8| 24.83.30 7.31| .84
B33 122.1| 24.4/4.07| 6.89| .97
L 134.2| 26.8/3.90| 7.65| .93
L 146.4| 29.3 3.77 8.52 .81
U 158.7| 31.7/3.67| 9.50| .90
B41 215.8| 36.04.83| 9.50/1.01
s 228.3| 38.0/4.71/10.07| .09
o 245.9 4.57/10.95| .96
Bb53 441.8 5.95/14.62/1.08
i 455.8 .8/5.87/15.09 1.07
- 483.4| 64.5/5.73/16.04/1.04
s 511.0 5.62/1'7.06/1.038
g 38. 8'56.62'18.17'1.01
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PROPERTIES OF STANDARD I-BEAMS.

13 | 14 15 | 16 1
Coeflicient of Strength. | Coefficient of Deflection.
For Fibire Stress | For Fibre Stress 5
mngomnﬂs of 2500 Pounds Uniform Center Section

nare uare
il K. sql’nr Load, Load. Kumber.

Buildings, Bridges,
¥ ¥’ N N

17650 13790 | .00031253 | .00050008| B b5
18140 14950 | 00028827 | .00046124| ‘¢
00026644 | .

20710 16180 00042630, *
31810 24850 | .00013009 | .00020815 B ©
33800 26480 | .00012208 | 00018535 ¢
35980 28110 | 00011500 | .00018400

38070 20750 | .00010868 | .00017388

51500 40300 | .00006417 | .00010287| B13
58100 45390 | 00005698 | .00009117| *
64630 50400 | .00005122 | 00008185 *

77460 60520 | .00003561 | .00005698 B17
85270 66610 | .00003235 | 00005177 **
83110 72740 | .000029063 | .00004741| **

110410 86260 | .00002142 | .00003427| B21
119400 83200 | .00001980 | .00003188|
128560 100430 | .00001839 | 00002043 **

151860 118400 | .00001364 | .00002183| B25
160510 125400 | .00001289 | .00002082
170970 133570 | .00001210 | 00001836, *
181430 141740 | .00001140 | 00001825, *

201300 157260 | .00000914 | .00001462 B29
217930 170260 | .00000844 | .00001350, *
2414860 188640 .00000362 00001219 ¢
264990 207020 | .00000884 | 00001110 **

260470°| 203500 | .00000835 | .00001017 B33
286250 223630 000005'78 00000025, ‘¢
2312390 244050 | .0000053 00000848 '
338530 264480 00000489 -00000782 pe
383670 299330 00000380 .00000575 B4l
0340 o

405800 0000 00000544
437170 341520 | .00000316 | .00000505

GBSEIO 490840 | .00000176 | .00000281| BS3
648310 506400 | 7 e
637530 537130 | .00000161 | .00000257| ‘¢

26740 567770 | .00000152 | .00000243' ‘¢
735960 588410 | .00000144 | .00000231| *
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PROPERTIES OF STANDARD I-BEAMS,
1 | 2 3 4 | b5 |6 7 8 |9 [ 10 |11
| | \Radins HRadius
Dot | o [ A | hickef Widen | MG | sotion | o | U 050,
Saction | _ O g of inessoff of Tnertia (Modnlus | tion | Inortia | tion
Beam, i::t Soction, | Wob. | Flange, | ayigqf, (Axisi-l| gyis |Azis 22| Axis
BHumber, . [ER 23,
a 7S L ] O 7 s Ll i
Tnches, | Pounds, | 8q, Tns, | Inch, | Tnches. | Tnchest | TnchesS Inches, | Tnches.* | Tnch.

B 65 18 | 55.0 [15.98| .46/ 6.00 795.6 33.47.0721.19!1.15
“ «“ | 80.0 |17.65/ .58| 6.10 841.8 93.56.91/22.38/1.13
“ « | 85.0 |190.12| .64| 6.18 881.5| 97.9/6.78(23.47(1.11
o « | 20,0 [20.59| .72| 6.26 921.2i102.4 6.69/24.62/1.09

B 73 20 | 65.0 (19.08| .50/ 6.25/1169.5117.07.83/27.86/1.21
o « | 70,0 20.50 .58| 6.331219.8/122.07.7028.041.19
L “ | 75,0 |22.08| .65 3.40I1263.af193.9 7.ssiso.25 1.1%7

B 89 80.0 [28.32| .50/ 7.00/2087.2/178.09.46 42.86/1.36
o“ s | 86.0 125.00 .53 7-0;216'?.8 180.79.31/44.85 1.33
“ « | 900 (26.47 .63| 7.13/2238.4/186.59.20 45.70 1.31
L « | 950 |27.04 .69| 7.19/2309.0/192.4/9.09/47.10(1.80
L ¢ [100.0 2941 . 7.252370.6/198.3 s.asim.sb[lza

PROPERTIES OF SPECIATL, I-BEAMS.
[

B105| 12 | 40.0| 11.84| .46/ 5.25 268.9 44.8-,4.77:13.31|1.08
e “ | 450/ 18.24 .58| B.37 285.7 43.6,4.65 14.89/1.06
g « | 50.0( 14.71| 70| 549 303.4| 50.6/4.54/16.12/1.05
& “ | 5.0/ 16.18| 82| 5.61| 821.0 53.54»45#7.43_}1.04

B102| 15 | 60.0/ 17.67 .59 6.00 609.0 81.2 5.87-_25.96’1.21
i “ | 65.0 10.12| .69| 6.10| 636.1| 84.8 5.'?7;23.42'1.20
5 “ | 20,0/ 20.59 .78 6.19| 663.7| 88.55.6820.001.10
g “ | 750 22.08| .88 6.20| 691.2| 92.2/5.6030.681.18
[ “ | 80.0| 28.63 .98 6.30| 718.8 05.85.53 32,46/1.17

B113| 15 | 80.0| 28.57| .80| 6.40| 789.1/105.2/5.79/41.31/1.82
i “ | 86.0| 25.00| .90| 6.50| 815.9/108.8 5.71/43.46/1.32
i “ | 90.0| 26.47| .99 6.58| 843.4/112.55.64/45.79(1.32
o “ | 95.0/ 27.94/1.09| 6.80| 871.0/116.1/5.58/48.25/1.31
" “ 1100.0| 29.41/1.19| 6.79| 898.6/119.8 5.563/60.84/1.31

B121| 20 | 80.0| 28.78| .60/ 7.00/1466.3 146.67.86/45.81|1.39
A “ | 85.0| 25.00| .66| 7.08/1508.5/150.07.77 47.25/1.87
e “ | 90.0| 2647 .74/ 7.14 155&.5 155.8 '?.8; 48.98(1.36
i “ | 95.0 27 81| 7.21/1606.6 160.77.56850.78 1.35
- “ 1100.0| 29.41 .88| 7.28|1655.6 166.617.50 52.65]-1.34
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PROPERTIES OF STANDARD I-BEAMS.

SN fer

13 | 14 | 156 | 16 1
of| Coefficient of Strength. | Coefficient of Deflection.
For Fibre Stress | For Fibre Stress

ﬁ:abfw of 16000 Pounds | of 12500 Pounds Uniform Conter Section
Pound per Square Inch | per Square Inch
hng for for Toad, Load. Number,
| in Weight,  Buildings, Bridges. |
¥ i N N/

786620 | .00000098 | .00000156/ B 65
440 | .00000092 148 L

942880

997680 779 00000

1044740 816200 | .00000088 | .00000141 L1
1081800 852070 | .00000084 | .00000135 o

1247490 874600 | .00000066 | .00000108| B 73
1301110 | 1016490 | .00000064 | .00000102 L
1358400 | 1057340 | .00000061 | .00000088 2

1855310 | 14498460 | .00000037 | .00000080 B 89
1826850 | 1505430 | .00000036 | .000000567 s
1989700 | 1554450 | .00000035 | .00000056 .
2052440 | 1603470 | .00000034 | .00000054 Lo
2115100 | 1652490 | .00000033 | .00000062

PROPERTIES OF SPECIAL I-BEAMS.

478130 3735640 | .00000288 | .00000462 B1l0b6
507930 366820 | .00000272 | .00000485 £
539300 421320 | .000002566 | .00000409 s
6706870 445830 | .00000242 | .00000387 e

8686130 676670 | .00000127 | .00000204 B109
204660 7068770 | .00000122 | .00000195 o
943870 737 1 000

00000
983090 768040 | .0000011 00000180 e
1022300 798670 | .00000108 | .00000173 N

1122200 876790 | .00000008 .0000015;
1160340 906520 | 00000095 | .0000015:
1199550 837150 | .00000082 | .00000147 i
1238770 267790 | .00000089 | .00000143 2
1277980 298420 | .00000086 | .00000138 e

1564060 | 1221920 | .00000053
1609100 1
1661300 | 1207960 | .00000050
1713670 | 1338810 | .00000048
1766060 | 1379660 | . 47

00000085
00000082
0000008

00000075 **




164

CAMBRIA STEEL.

PROPERTIES OF STANDARD CHANNELS.

\

]

|

-
o

Thiok-
ness

Web.

17
28
36

18

7
430.2

WA WA e

ceets

Inches.| Tnches.t | ]

14 1.08

1.9/1.56
2.1/1.51
S.Ei 1.46
3.0 1.95
8.5/1.83
4.2 1.756
4.3 2.34
5.0 2.21
58213
6.5‘2.07
6.0 272
6.9 2.69

5 BRe

W W

oo
VOB ©

GORAD WO HHODE OB

(-]} {1+
ggh'@g Elonm gt
QUNE-] O=HOD &

4.61

b=
BOLDM LBk atbe DEOLH Ao

e
(g
3

427

46.35.44
50.0/5.32
58-;[5-28
57.4/5.16

|10 it

Inertia
Axis 2-2,

o

20
26
381

4.

4.53 1.91|
5.21/2.00
5.902.27|
6.63 2.46
8.28/3.16
8.48/3.22
9.39(3.43
10.29/3.63
11.22/3.85
12.19/4.07

3.991.687| -
8811.87[ K
3.91l175 .




CAMBRIA STEEL. 1685

PROPERTIES OF STANDARD CHANNELS.

Nen o4 e

. T 5 = e = = i >

d——
1
Y& | 38 | Y6 [ . 8 [ L
Coef. of Strength. | Coef. of Deflection.
at i | G | e v | Fibo Sros
J o Sty Vo o sch 1809 Puads| (850 ot Uniform Oonter | o tion
" i CTOas) no; ol
| Ouside of " ight. | for Busidings.| Tor Bridges. | % -
Tnch. '"IE:es, z 5 % ¥
44 | .008 11630/ 9090| .0004748| .0007589| € &

13140, 10270/ .0004198 .0008718| ‘¢
14710/ 11490/ .0003751| .0006001| **
074 20230, 15800/ .0002046/ .0003273| C ©
22270 17400| .0001858| .0002973| **
24360, 19030| .0001608| 0002717 **

059 31640/ 24720| .0001048| .0001674 Cl13
37860, 20570| 0000875/ .0001399| **
34680| .0000746| .00011903| *

049 46210/ 36100  .0000597| .0000855 Cl17
53750 42000| .0000513| . b g
61600, 48120| .0000448/ 0000717 *
69440 54250| .0000397 .0000638| **

042 64270, 50210| .0000368 .0000588| C21
73650 540| .0000321| .0000714|
82740 64690| .0000286 .0000457| **
91950/ '71840| .0000257 151
101100/ 78990 .0000234| .0000374| **

037 86140, 67300 .0000240 .000032: Cﬁﬁ

213 0000177
127370, ©8510| .0000162| .0000260| *
033 112170 87630 .0000184| .00002682| C29
120540/ 94170 0000244 **
1 112550| .0000128| .0000204( ‘*
137590| 130930| .0000110| .0000178| *
029 142680 111470 .0000116| .0000186| C33

246380/ 192480| .0000067| .0000107|

026 227750 177930| .0000061| .0000097 C41

256000 200000| .0000054| .0000086( **
287370 224510( .0000048, .0000077 ‘!
318750 249020| .0000043 | .0000069| **
350120| 273530| .0000039| .0000063| **

020 444520 347280| .0000025| .0000040| CB3
365500/ .0000024 9|

494250/ 386130  .0000022| .0000036|

533470 416770| .0000021| .0000033| !

B72680( 447410 .0000018| .0000031| ¢
811900/ 478050, .0000018| ,0000028| **
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PROPERTIES OF SPECIAL CHANNELS.

N B
o | + 0
- | S S— X -
+ 4 TE s
1
1 (B84 [ &0 A8y S0 R0 L [-18 [ 1e
3 I hick Thick 't Section Bk:;ﬁ Moment St
fok=| k- 11 | Moment | “80hom
Sa0- | S [Wight h'f“ | ness Wn}th ness | SI0 m:;‘n lf’d‘ Gyra- o ‘ Mod-
tion | 5 o f of m‘:l | of oL | Inartis. | :‘!"‘ tion | Inertia ulus
Yo oot. | Web, [FIange. plangs, FIMIES. Axis 11| ATIS | A Azis2-2.| Asis
bor, |25 Y PSR 1 o N U [+
a B g =X |8 [ R R
s, | fuches, Tneh, | * |Tnchess| Tnad |fiches. Tnchess | Tnss
Tl L | = R [P | S
CSB" 6/15.2 446 .85 3.50 .34 .02 | 250 83 2.37 519214
css 6/10.0| 5.58| .41 |3.56 .46 | .02 | 31.1/110.42.36| 6.79 2.85
«| @21.8| 6.36/.564 8.60 '* | * | 33.4/11.1 229 7.853.10
c89| 7/20.9| 6.15 .45 3.45| .48 | .02 | 44.6 127 2.69| 674 2.81
©90/10/21.7| 6.38|.38 3.88 .41 | .02 | 91.8/18.3/3.78| 6.22/2.48
€p1/12/21.4| 6.30|.31 |2.64| .34 | .17 .2/21 1| 3.23/1.81
w239l 7.08(.87 270 ** | ** |137.022.8 4.41| 3.52 1.60
w | w284 7.77 .44 276 * 1145.024.3 4.33| 3.80/1.78
« |« 2819 850/ .50 (282 ‘¢ | ¢ 1547258427 4.00/1.86
« |« 314 9.24|.56 280 * | “ |163.527.3 4.21 8/1.95
« | <339 8.97 .62 2085 ¢ | “ |172.3/28.74.16) 4.692.04
©95/13(32.0| 0.30 .38 .34 | .15 |237.5/86.5 5.05/11.54 3.86
« | 'i0'|35,0/10.20| .45 |4.08| ¢ | ¢ (251.588.7/4.94 12.544.06
w | w(37'010.88(.50 |4.12| ¢ | * |250.8 40.0/4.89/18.104.17
| 11.76|.66 |4.19| * | ¢ 27922]1.04.81(18.944.33
w | lg50/1324/ .68 |4.30| “ | “ |202.9/45.1 4.70/15.32 4.59
w (v 5001471 .39 442 f1313.7/48.8 4.62/16.71 4.88
w |ee 55_(,'13,13 .00 |4.53| “ | “ |3344 51.4i4.55 13.14-15.14
PROPERTIES T]| 1 OF BULB BEAMS,
et [ )t
.1. 12—
P! Al [ S R I - T
Depth 4 Aroa |Thickness) Width (Momentof Ssstion | Radiusof
Seetion of Weight of of of Inertis | Modulus | Gyration
Beam, | per | Setion, | Web, Axis £, | Axisf-L | Axis i1,
Fumber, N
d A t b I B =
Tnches. | Pounds. | 8q, Ins. | Ineh. | Inches, | Inches.* | Inchea® | Inches,
B173| 6 | 140 | 411 4% |21.52| 6.12 | 2.20
& “« | 1538 | 448 41-1 2273| 6.55 | 225
“ % | 184 | 642 4if |25.72| 7.50 | 218
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PROPERTIES OF SPECIAL CHANNELS.
' 1 r
0 \ [l ] |-h + _n
- |\ S S— —
T e
" l.’l l'
45
14| 16 | 16 L O R © s e € Yo e ) 1
“u Dui::mu:}f NLT.' Coef. of Strength, | Coef. of Deflection.
lar o ness
Gravity |of Web for Fibre Stress | Fibre Stress
H f b, (16 000 Pounds12500 Pounds| Bection
l.::; Dnml E::-Ea !“E‘!]-I!“‘i ?“s“ Inch | Uniform Toad.| Oetlar Toad.
22 | of Web. (inWeight, for Buildings.| Jor Bridges. | Number.
¥ | x o i B | *",_
0 e M 2 N “
1.08  1.08 | .049 88020 | 69470 .0000810 -0000496 Cc86
1.10| 1.18 | .040 | 110450 86200 .0000250.0000400!
JA1| 1168 | ¢ |118770| 92790 0000232 0000372  **
1.05 | 1.056  .042 | 135950 | 106210 .0000174.0000278 €89
89| .87  .029 | 194750 | 152150 [.0000085 00001386/ €80
72| .63 | .024 |227950 | 178080 |.0000061 co1
71| .62 & 3630 | 190340 .00 'lmg.ooc-ooal =
.30 .62 “ | 259320 | 2025 0053/.0000085 *
83 - 275000 | 214850 D050 |.000 fi]
64 “ | 290600 | 2271 004 0076
.66 “ | 306380 | 230360 .0000045.0000072 *
1,01 | .028 | 389710 083/.0000052| €85
09 412750 | 822460 |.0000031 .0000048| *
98 “ 6340 | 833080 )030.0000048|
07 “ | 446740 | 349010 .0000029 .0000046 *
07 & 720 | 375560 Y027 .0000042 ¢
08 “ | 514710 402120 .0000025.0000040 *
I.OOI “ 54870()'423870 l'.ooooozsl.oooooﬂl &
PROPERTIES T]) ! OF BULB BEAMS.
A | W ' Y
> p -,—-, ]---——--l
| oty
S
LA 018 s db g |t (| 18 1
Inerenss of | Coef. of Strength. | Coel. of Deflection.
;“ﬁ:‘_":‘x Filire Stress | Fibre Stress
o
b. Incroase mog;o;::&s mmhﬁ. Uniform Losd. | Genter Load, | Se¢tion
in Weight. | ¢'s.fi i’?ﬂg Number.
f ¥ ’ ‘ N N
65320 | 51030 .0000861 .0000577 B173
2.53 £ 69860 | 54580 .0000341 .0000! [
261 5 80930 | 63230 02/.0000483
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PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS.
1 2
Siotion | Dimensions,
Number, S P = Th e
_azia [ A x ji 8
Inches, Inch. | Pounds. | Sq. Ins. Tnch, Inches.d | Tnches.¥
AB | 8x 5y 8 | a8 | .28 000 | .01
“ it 3{ o | 25 25 012 | 084
A% |1 x1 8| 24| .30 022 | 081
e LA 3 12 834 42 030 044
“ “ i | 15| 2a| 33 037 | 056
a0l 50 ) s | ot ot
R B¢ | 88| A& | 53|58
All | 1x%x1% | % %g gg 42 08 072
= " i X 104
21 A WA
u " 84 | 99 51 F 188
w“ “ % 39 | 113 53 2 214
Al18 | 134x18 22 | .83 51 18 | .14
e S R
“ s 35 40 | 118 57 3 28
“ -' f 46 134 | B9 35 | 30
“ “ s | 81 | 150 61 38 | .33
Al |2 x2 25 | .72 57 27 | a9
2t L il n g
“ “ é 47 | 136 84 AL 88
“ “ fs 5.3 | 1.6 68 B4 | .40
“ “ 60 | 175 68 45
A17 | 214x 2! a1 | 9 .69 55 | .80
el ey S WE
~ “ 59 | 1.74 78 08 57
o w 68 | 200 78 111 | ‘86
s i || GEEEl & =B
Al19 |8 xs8 49 | 1. 84 |124 | .58
i “ el | 178 87 181 | =1
« « | 72 | 211 80 176 3
“ « 838 | 244 | o1 109 | 5
- “ 9.4 | 275 93 | 222 |10
.. « 198 |35 | 95 |38 |i3o
“ “ 125 | 866 | 100 | 281 |[140




CAMBRIA BTEEL, 189

PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS.

10 11 12 13 3
of Distance of | Least Moment of % Least Radius of|
_ Canter of g Section Modulus %
fyration. | o/vity from | Toertis kais2y, | Oyt | gecion
is 1-1. lxiumi Axis 2-2, Axis 2-2,
s Number,
x' 1 8 '
Inch. Inches.* Inches.? Inch,
33 004 011 14 A B
368 0056 014 -
42 000 021 18 A 7
45 013 028 .18 .
48 0186 034 18 i
51 018 0356 24 A D
54 026 047 24 5
57 033 067 24 3y
80 J 086 24 i
.60 031 053 30 All
.83 072 28 %
.86 058 088 20 -
80 070 .101 29 b
72 2 114 28 X
75 084 .126 28 -
72 073 .10 B34 Al3
75 004 1 84 A
78 113 .15 B4 A5
B1 133 .18 B84 2
B4 1562 .18 34 i
87 A%1 20 B4 i
80 .11 14 39 AlB
B4 ol .1 30 .
87 o1 89 i
00 =22 .30 s
83 23 25 38 o
Bl 26 27 .38 .
08 22 22 49 Al7
01 29 28 48 -
056 B35 83 A48 L
.08 41l .38 A8 L
A1 E 42 48 a8
14 o 48 A8 o
17 .58 40 48 "
1.18 50 42 59 Al®
1.22 81 50 59 1%
1.28 72 .GZ .58 e
20 82 6 58 0
32 02 70 .58 -
35 1.02 7 8 e
38 1.12 B8 58 o
Al 1.22 868 58 b




170 CAMBRIA STEEL.
PROPERTIES OF STANDARD ANGLES.
EQUAL LEGS.
; %
/;ﬂ
S :,-..--l---
=Rt 2 6 74
Bloawnos 48, | et
Dimensions. Waight Rl En;il n:;nm of Inertia
_s"’““L per Foat. e Axis -1,
aim . : x I ==,
| Tnches, Pounds, | S, Tns. | Tnches, Tnshes? | “Tnches.®
A%| o nB s 0% 28y | 135
“ “ 9.8 .04 326 | 1.32
1 “ 11.1 .06 864 | 149
“ “ 124 08 3.99 1.65
P “ 13.6 .10 433 | 1.81
0 “ 148 12 4.65 | 1.98
W “ 16.0 1.15 496 | 211
“ " %2 17.1 1.17 5256 | 225
“ “ 18.3 1.19 b.68 | 2.39
A28 |4 x4 ﬁ 8.2 1.12 871 | 1.29
rr [ i 0.8 A4 4.36 1.62
“ “ oo | 113 .16 4.97 176
“ " 1, 128 .18 5.56 1
“ . f 14.3 21 812 | 2.
i “ | 187 23 6.66 | 2.
" “ j 1 17.1 25 7.17
“ “ 4 | 185 27 7.66
“ P 32 10,9 29 8.14
o “ y 21.2 .31 8.59
A27 |8 x@ 9 14.9 1.64 | 15.39
% “ 17.2 1.68 17.68
“ w“ 19.8 1.68 19.91
“ “w 21.9 1.71 22.07
0 “ 24.2 1.73 24,16 X
it P 565 176 | 2619 | 617
“ “ 28.7 1.78 28.15 6.66
“ “ ;j 31.0 180 | 80.06 | 7.15
“ " 88.1 182 | 8192 | 763
o “ ili 35.3 1.84 83.72 | 8.11
“ " a37.4 186 | 3546 | 8.57
A35 |8 x8 % | 284 219 | 4885 | 8.37
“ “ Jo | 298 221 54.09 | 9.34
“ “ 327 2.23 | 59.43 | 10.30
“ i § 35.8 225 | @484 |11.25
W “ 38.9 2.28 | 69.74 |12.18
“ o il |420 230 | 7472 [18.11
“ “ 45.0 232 | 79.58 |14.02
“ “ 1i 48.1 2.34 14.91
“ w“ 51.0 | 15. 2.37 | 88.98 |15.80
“ “ 1 54.0 8| 289 | 9353 |16.67
u“ “ 1 56.9 4| 241 | 9797 |17.53




CAMBRIA BTEEL. 171

PROPERTIES OF STANDARD ANGLES.

| 10 11 | 12 13 ===k
mﬂﬂ Mlmtdlmum Least Radius of|
Gravity from Inertia Axis 2-2. Gyration Saction
Extornal Apex, Axis 2-2, Axis 2-2,
Number.
x' 17 87 =~
Inches, Inches, Inches.® Ineh.
.08 .40 80 a1 69 AZ21
.43 1.16 81 .68 b
] 46 B33 BH1 .88 e
50 1.50 1.00 .68 "
.05 53 1.66 1.09 .68 ok
04 568 1.82 117 o e
04 59 1.9 : 87 -
03 62 2.1 1.31 "
02 B85 2.28 1.38 a7 s
02 .68 2438 1.45 87 -
1.24 1.560 Db W70 A23
23 81 i 1.10 79 =
23 .64 1.23 78 s
22 2.28 1.36 -
21 L.71 1.48 78 L
20 74 2.76 1.58 a7 -
.19 P or d 1.70 'ﬁ “
.19 B0 1.80 o *
18 1.83 3.46 1.89 . '
17 86 3.69 1.99 a7 i
88 2.32 6.19 2.6 1.19 A27
87 2.4 7.13 B.OZ 1.19 5
1.86 2.38 8.04 333 1.18 L)
1.85 241 8.04 2:3 1.18 s
1.84 2.45 2.81 1 117 et
1.83 2.48 10.6 4.31 1.17 Wi
B3 2.51 115 4.50 1.17 -
B e el Em Y HE |
1.80 9.63 1 3.9; 5.3! 1.16 "
.80 2.64 14.78 b6 116 -
&gl 3.08 19.56 6.33 1.69 A35
0 3.12 21.79 8.98 1.68 v
3.16 2 7.60 1.68 .
8.19 26.1 8.20 1.68 L
z 3.22 28.24 8.77 1.67 y
3.25 80,83 0.33 l-ﬁz 4
32.38 0.86 1.5 .
8.32 34.40 10.38 1.66 ol
m 8.35 36.40 10.88 1.56 v
3.38 38.38 11.38 1.56 oy
242 341 11.83 1.55 L




————— )=
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CAMBRIA BTEEL.

PROPERTIES OF SPECIAL ANGLES.
EQUAL LEGS.

2 3 4 5 6 7 8
Distance of
- Conter of Moment Section
Dimensions, | Thickness, " Gravity from | of Inertia | Modul
Weight (of Section. . 3 -
Sk Back of | Auistl | Axisief,
Leg.
ain t A x ) ! -]
Inches, Inch. | Pounds. | 8q. Ins. Inch. Inchesd | Inmches.?
1 1 1.3 36 42 072
%51% Eﬁé 18 | .53 44 a3 504
21 x 2% 28 | .81 .63 89 | 24
: 8|1e7| % | 2|
“ 5.3 | 1.55 70 70 | a5
“ % 61 | 178 72 79 | B2
84 | 1.00 76 J78 | .27
o b 45 | 1.32 %g 05
“ 56 | 1.83 115 | .59
. 6.6 | 1.88 82 1.88 | .69
e 7.8 | 222 85 1.51 | .79
¥ 8.5 | 250 87 1.87 ]
3 x4 .8 | 2. 24 5.86 | 1.84
HMass # 110 | 8 28 6.30 | 1.95
@ 128 ﬂb 20 .20
" 14.5 5 81 07 | 2.68
“ 16.2 | 4.75 .33 891 |2.81
“ 17.8 554. .85 9.71 | 8.09
L 19.56 | .72 .88 1048 | 8.35
5 xb s 12.3 1 89 8.74
o 143 | 4.19 A4l 10.39 2.79
o 16.2 | 4.75 A48 }:1.85 8.18
“ 18.1 1 244 |3.51
" 20.0 A8 13.58 | 8.88
" 218 1 .50 14.68 | 420




CAMBRIA STEEL. 173

PROPERTIES OF SPECIAL ANGLES.
EQUAL LEGS.

=0 10 11 12 13 1
Distance of
Radius of Least Momant of Loast Radius of|
Centar of Saction Modulus ¢
! Gravity frem Axis 22, ;
Axis §-1. Axis 22, Axis 2-2. Section
Eaternal Apex.
Number.
xlf Il'l sl" rll'
Inches. Inches. 4 Inches.® Inch,
.llz 80 031 0B63 80 AB1
A B3 045 072 29 I
:zg B89 A6 Jd8 A4 A4l
B2 21 22 A4 =
68 H6 25 =26 A4 .
87 09 29 30 43 o
B87 1.02 833 43 43 .
B8 Ha A43
B85 M | g %g b4 <
B84 .18 A7 4l b4 .
83 o1 55 .4; 53 e
83 63 B 53 L
B2 28 70 57 53 &
#0118 |
39 B2 2.92 18 88 &
138 B85 3.29 1. 88 o
83 88 3.64 1 .88 5
1.3 01 3.09 2.03 B7 4p
36 05 4.34 2.23 87 =
.66 1.96 3.563 1. 00 A47
55 2.00 4.05 133 .08 e
5 (1]
: R




174 CAMBRIA SBTEEL.

PROPERTIES OF STANDARD ANGLES.
UNEQUAL LEGS.

i ) I T T [ )
Distance of Centar Momont of| Section
| Dimensions, |Thicicosss,| Woight [ A7 | of Gravity fram | foartia | Modulus
Section of Sestion,| Back of Longer | yyig 1y, | Aris1-1,
per Foot, . |
Number, | % i EN | | [
Inches, Inch, | Pounds, | 8q. Ins Tnch, Inches* | Tnches,?
A9l | 2% x 28 | .81 51 29| =20
“ RE® !3 37 | 1.0 54 37| =25
| % | B Bs|ide| B8 | 3| 3
. s - 8.1 | 178 80 58 | 41
. “ 6.8 | 2.00 .63 64 | 46
“ “ 7.6 | 222 .65 69 [ .51
AD3 |8 x2 45 | 1.82 .66 74| 40
“ a| X 56 | 1.63 .68 00 | .49
w“ “ 6.6 | 1.93 71 1]
“ “ 7.6 | 222 773 1.18 | .66
“ “ 855 | 250 75 1.30 | .74
“ “ 9.6 | 2.78 77 142 | 82
“ “ 2 | 104 | 8.0 79 153 | .90
ADB | 8%x2 1 49 | 144 681 78 | 41
“ Kaws) % 61 | 178 64 94
“ “ 72 | 211 .66 1.09 | B9
“ “ 8.3 | 244 68 123 | .68
. “ 0.4 | 275 70 1.36 | .76
5 “ 104 | 8.08 23 1.49 4
o “ 11.5 | 8.36 75 161 | .92
“ “ 12,5 | 3.66 a7 1% 29
“ “ i | 134 | 894 79 1.83 | 107
AD7 | 8%x8 6.6 | 1.04 81 168 | w72
3 :: 531|388 | 88 |209/| o8
“ s 10.2 | 3.00 .88 233 | 1.10
“ “ 11.4 | 3.34 00 256 | 1.21
" “ 125 | 3.68 02 2776 | 1.38
“ s i 18.6 0 04 206 | 1.44
“ “ 147 | 4.32 08 3.15 | 1.4
.“ “ 15,8 | 4.63 .08 3.33 | 1.65
" s . | 168 | 493 | 1.00 8.50 | 175
APD |4 x3 72 | 2.00 .76 1.85 73
“ “ 8.5 | 2.49 778 192 | 87
“ . 9.8 | 2.88 80 2.18 | .99
& “ 11.1 | 325 83 242 | 1.12
“ u“ 124 | 8.8 86 2.66
£ “ 13.6 | 8.99 87 7 | 1.85
§ “ 14.8 89 3.08 | 1486
“ s 16.0 | 4.69 02 828 | 167
¢ " 3 17.1 | 5.08 94 347 | 1.68
“ “ 183 | 5.36 06 3.66 | 179




CAMBRIA STEEL. 175

PROPERTIES OF STANDARD ANGLES.
UNEQUAL LEGS.

14 15 :
o [
Tl g
of Angle Axis 33,
& e Number,
_Inch
632 43 A9l
B26 42 =
B20 42 o
814 42 =
60 42 2
As “
582 42 %
684 B53 A93
680 B3 .3
676 H2 Ly
872 52 "
666 ¥e

oo

o

(= 1t
R DES

o . 1.80 506 ’ ADB
.73 14 2.19 83 .11 | .501 .
B .16 256 | 1.09 .10 | 498 H54 b
W71 18 291 | 1286 09 | 401 54 =
70 20 324 141 00 | .48 53 o
:zg 23 3.55 | 1.56 | 1.08 H53 ®
25 385 | 1.71 L.OZ A72 53 =
69 27 4.13 | 1.85 0 53 28
£68 29 440 | 109 | 1.06 | 461 54 -
80 06 2.3 85 .10 63 A97
00 08 272 | 1.13 00 | 721 82 =
80 10 3.10 | 128 08 | 718 62 =2
88 .13 3.45 45 07 | 714 62 =
.8 . 3.79 61 gz 11 B2 "
8 1 4.11 76 70 B2 =
8 1.1 1 1 06 | 70 B2 3
85 2 4.70 | 2.06 04 08 B2 "
B85 1.23 8 | 2.20 04 | 604 82 s
B4 .25 524 | 2.33 | 1.03 89 a5
80 26 3.38 23 2 564 65 ADD
88 3.96 46 -2 B551 64 o8
gz .80 4.52 68 25 .543 84 o
38 5.05 89 25 B84 el
.86 36 5.566 | 2.00 24 | 538 64 4
B85 z 8.03 23 | 534 B4 55
B84 1.3 6490 | 240 22 | 520 B4 4
84 .42 6.93 | 2.68 22 | 524 B4 as
83 .44 7.35 21 | 518 B4 e
83 1.46 7.75 | 3.056 20 | .B12 64 L




176

CAMBRIA STEEL.

PROPERTIES OF STANDARD ANGLES.
UNEQUAL LEGS.

i 8
Soda
us
cad kxis 11,

Number, 5
Tnches, Inch. | Pounds. | Sq. Ins. Inch Inches,* | Inches.?
A101 x3 8.2 | 241 .68 175 | 75
ol e 5} 9.8 | 2:86 70 2. 80
“ s 11.3 | 331 78 2.32 | 1.02
“ “ 128 | 3775 i 2,58 | 1.15
“ “ 143 | 419 77 2.83 | 1.27
“ “ 157 | 461 80 3.08 | 139
“ “ i | 171 | 608 82 320 | 1581
“ “ 185 | 5.44 84 351 | 1.82
“ “ §i | 109 | 584 86 371 174
“ “ 21.2 | 624 88 301 | 1.85
A108| 5 =x3y 87 | 2568 .84 272 | 1.02
.. & 104 | 305 86 318 | 1.21
“ “ 12,0 | 8.53 88 3.63 | 1.39
“ “ 13.6 | 4.00 o1 205 | 156
“ “ 182 | 447 03 445 | 173
“ “ 168 | 4.9 5 4383 | 1.90
“ “ il |183 | 538 9 5.20 | 2.06
“ “ 198 | 582 | 10 556 | 2.22
“ “ 21.3 | 625 1.02 5890 | 237
« “ 2277 | 6:88 1.04 621 | 252
“ “ § | 222 | 700 1.06 652 | 2.67
A105| 8 x3 117 | 348 =9 3.34 | 1.28
“ 584 ? 135 81 381 | 141
“ “ 17 | 163 | 25 83 295 | 159
“ “ 17.1 | 5.08 86 487 | 177
“ “ 1 55 88 1.94
“ “ 20.6 | 6.06 80 547 | 211

“ “ 22.4 | 657 3 5 22

“ “ 24.0 | 7.08 05 2.
“ “ 26.7 | 7.55 07 6.55 | 2.59
“ “ 27.3 | 803 09 688 | 2774
“ “ 28.9 | 850 1.01 7.21 | 2.00
Al107| 6 x4 3¢ | 12.3 | 8.61 04 4900 | 1.60
“ o 143 | 219 06 5.80 | 1.85
“ “ 162 | 4775 09 627 | 2.08
“ “ 18.1 | 5.31 1.01 6.91 | 2:31
“ “ 200 | 586 | 1.08 7.52 | 2.54
" “ 218 | 6.41 1.08 811 | 276
“ “ 236 | 694 | 1.08 2.07
“ " 254 | 747 1.10 9.23 | 318
“ " 272 | 7.0 112 9.76 | 3.38

“ “ 280 | 850 | 11a |1026| BB

" " 806 ! 900! 117 |1075' a7




CAMBRIA STEEL. 177

PROBERTIES OF STANDARD ANGLES.
UNEQUAL LEGS.

1

Baction

Kumber,

A l.. .0 1
“
L
“
:ba “
80 1 13.15| 4.16 55 | .340 B4 i
80 1.86 1398 | 446 .55 | .3386 .64 i
i 1.88 14.78 | 4.76 54 | .33 84 g

1.03 1.59 6.60| 1.94 | 1.61 | 489 Brird Al03
1.02 1.81 8 ] .80 | 485 by oy
1.01 1.638 8.0 | 2.64 .59 | 482 76 "
1.01 1.88 9.98 | 209 | 1.58 | 470 75 by
1.00 1.68 11.03 | 3.32 L7 | 476 756 Ly
00 1.70 12,08 | 3.85 1.66 | 472 . b
.08 1.72 1299 | 3.87 .56 | 468 . L
08 1.76 13.92 | 4.28 56 | 464 Brid-} £5
07 1.77 14.81 | 4.58 54 | 480 775 xy
06 l.gB 15.87 .53 | 4565 75 Ly
86 181 1849 | b5.17 53 | 451 ird] L4

B0 2.04 12.86 | 3.24 | 1.4 | .850 Rrird Al105

B8 2.08 14.76 2:;5 1.83 | .347 76

.ﬂz 208 16.569 4 | 1.92 | 344 8 %
R 211 1837 | 472 | 1.81 | .341 75 #*
08 2.13 20.08 | 5.19 | 1.80 | .338 . L
il 2.16 21.74| 5,85 | 1.89 | .334 7 i
04 2.18 23.34| 6.10 | 1.89 | .331 75 b
04 2.20 24.89 | 6.65 | 1.88 | .327 76 o
B3 2.22 26.39| 688 | 1.87 | .323 76 s
03 2.24 2784| 741 | 1.86 | .320 Bk o
D2 2.28 29.15| 7.80 | 1.86 | .817 76 g

1.13 1.84 1347 | 3.32 | 1.93 | 446 B8 Al07
1.1 1.6 1546 | 3.83 | 1.2 | .443 87 ki
1.156 1.99 1740 | 433 | 1.91 | 440 87 L
1.14 2.01 19.26 | 483 | 1.80 | .438 87 g
1.13 2.08 21.07| 531 | 1.0 | .434 86 .
1.13 2.08 22.82 | 5,78 | 1.89 | .431 B8 A¢
1.12 2.08 24.51 | 8.25 | 1.88 | .428 86 ~
1.11 2.10 26.15 | 6.70 lﬁz 425 .88 L
1.11 2.12 QZ. 3| 7.15 | 1.8 1 86 Ly
1.10 214 20.26 | 7.59 | 1.86 | 418 B8 o)
1.08 217 80,75 02 | 1,85 | 414 86 3t




178 CAMBRIA STEEL.
PROPERTIES OF SPHEHCOIAL AN'GiLEB.
UNEQUAL LEGS.
A
st
—% 2 3 T 7 . O P, 3R
Distanoce of Center ;
: Area Moment | Section
Sotion | Dimeusions, [Thickness) WeISR | g | Of Sy O lof Inertia| Nodulus
per Foot, Section. Leg. Axis 1-1, | Azis 1-1
-y U A [ T [ T ! 288 il
. | Inches. Inch. | Pounds. | 8q, Tos. | Inch. Inghes.t | Inches.®
SRR A NI N Inches.
Al70| 1%4x W | % 1.0 [ .28 | 24 .020| .003
Al167|1%x % | % ! 10 | 27 17 011 .018
Ales| 14x1%4| & | 28 | 81 .38 .073| 093
Al63| 1%x1%| & | 18 | .53 .88 07 | 07
A1l 2 1% § 21 | .80 .35 10 | .10
i s : | 27 | 78 37 12 | a2
u s 5 3.3 | .06 .30 14 | a4
“ s i | 89 | 118 a2 iIe |47
“ “ % | 24 | 120 ad 1 ST:]
Algs| 2 x1 1 1.5 | .48 87 08 | 07
« 24| % | g2 | 68 30 1 11
“ 0 28 | 82 a1 1 14
“ s 34 | 1.00 a4 a8 | a7
“ “ 40 | 118 48 21 | 20
“ “ % | 468 | 184 a8 23 | 2=
Asal2y=x1y%| & | 87 | 107 42 ae | aw
A1B5 | 2&x15| 1 | 21 60 .30 08 | .08
A125 | 2% x 12 2.8 87 28 0 .08
il et B 0 8-S 30 9 | 30
“ “ 87 | 10 88 a1 | | sas
“ “ | 24 |12 .85 13 | 14
“ s % | 50 | 146 87 14 | .18
A127| 24 x1% 25 | 72 .35 ds | 1
“ X 32 | 94 .38 18 | a4
“ “ 20 | 118 a0 a9 | a7
“ “ ! 47 | 186 a2 22 | =20
“ “ % | 53 | 156 a4 23 | 28
A128 | 2%x1 26 | 77 .34 18 | .11
“ %HiiX| b | 82 | 166 .36 a7 | a4
“ “ 0 42 | 124 8 20 | as
“ “ : 50 | 148 a1 22 | 21
“ “ % | 8% | 187 43 25 | 28
A120( 8 =x2 5 81 | 91 ay 31 | .20
n “ 41 | 11e 40 39 | .28
“ “ 50 | 147 51 a7 | 82
“ “ 59 | 174 54 Ba | 87
“ “ 8.8 0 .56 a2
“ “ 7 | 2:28 58 87 | a7
Al49 | 8Yx2 % | 62 | 188 52 55 | .87




CAMBRIA STEEL.,

179

PROPERTIES OF SPECIAL ANGLES.
UNEQUAL LEGS.

i -____i .10 11 | 12 | 18 14 15 i &
Distance of Conter | Least
Radivs | of Gravity from |Moment of Radius of | Tangent  |pading of
ol k of Inertia | Modulus | Gyration Oyration | Section
Gyration. Log. Axis 22, 2-2.| of Ungle, | j3is3-3.
v e ] i [ TSl %
“nch | Inch. | Inchei® | Inches? | Inch. Inch.
27 A6 052 | .057 A4 458 20 | Al170
20 i1 061 084 48 281 A6 | Al187
80 856 140 | 127 42 J04 80 | Al165
38 .58 .10 Jd4 N1 496 27 | AlB63
:al 86 24 .18 63 A75 481 | Al21
9 88 81 23 63 A4bB56 30 e
:ss 71 :23 28 62 445 20 s
| 8 73 233 81 434 29 “
87 ird-] A7 38 60 4agl 430 -
45 62 A7 13 G4 558 838 | Al23
A4 84 25 .18 .63 Hb1 82 e
A3 66 a2 24 62 543 G2 A
42 .89 38 29 82 534 832 o
A2 71 43 34 81 24 B2 =
41 73 48 38 60 512 32 i
42 79 53 36 70 424 82 | A B4
B8 80 433 22 T4 830 290 | A1B5
43 91 43 27 B0 264 27 | Al25
43 03 b5 85 Pri: 256 .9; =
B2 05 .66 43 79 247 2 i
B2 33 .'877 50 78 238 26 o
81 1 6 | 57 7 228 27 b
A2 B5 A6 28 80 364 83 | A127
A1 B8 5O 38 9 1] 82 s
41 00 Tl 44 Pri:d B4 82 Ly
40 B2 B2 52 a8 340 B2 .
A0 B4 02 59 77 831 82 ¥
4l 06 80 33 80 800 88 | Al28
41 08 :ZZ 44 88 802 a2 %
40 1.01 53 8 2056 82 i
iﬁ 1.08 1.08 .63 B8 .883 32 e
8 1.06 1.21 T2 Bb5 27 42 "
58 87 84 A1 07 446 44 | Al129
b K1 1.09 54 06 440 43 o
-3 1.02 1.2 66 D5 434 43 -
B 1.04 1.63 78 04 428 43 =
55 1.06 1.73 80 03 A21 43 2
H56 1.08 1.92 |1.00 B2 414 43 v
1.3 1.15 192 91 1.02 860 43 | Al49




180 CAMBRIA STEEL.

PROPERTIES OF SPECIAL ANGLES.
UNEQUAL LEGS.

) S i SO 95 PO, W (T 6 A
Area m"m_“ Oenter  mant of Section
g | Do, Mk wighy [ of "LE;‘:{“L from | nertia | Modutns
per oot | Seotion. MO | s 1, | Axis 141,
Number, Leg.
bra t A x % g
Inches. | Inch. | Pounds. | Sq. Tns, Inch. Inchesd | Inchess
A151| 81x2 1 | a5 132 46 41| 26
w' | B ;é 56 | 1.63 a8 49 | 32
“ “ 6.6 | 1.93 50 57| 88
“ u 7.6 | 222 53 64| a3
i “ 85 | 2.50 55 70 8
“ «“ 9.5 | 278 57 78 | Ba
“ “ 104 | 3.05 59 59
A181| 4 x3 57 5 93 255 | .90
“ e o1 | 388 8 |29 | 117
“ “ 108 | 3.09 08 340 | 135
“ “ 110 | 350 1.00 379 | 162
“ “ 183 | 891 1.02 417 | 188
i “ 147 | 4330 104 |4490 | 183
“ u i | 160 | 489 1.07 486 | 2.00
A133| 414+ 3 3% | 91| 268 74 198 | .88
i “ 0.6 | 3.09 e 2:25 | 1.01
“ “ 1.0 | 350 79 251 | 1.18
“ o 3.3 | 891 81 275 | 125
“ “ 27 | 230 83 298 | 137
" “ 6.0 | 4.69 85 3190 | 1490
A185| 5 x4 1.0 | 824 1.03 466 | 1.57
“ “ 28 | 375 1.05 532 | 181
“ « a5 | 225 1.07 596 | 2.04
“ “ 62| 475 110 |e.58| 226
i “ 78 | 524 112 7.14 | 2:a8
“ s 95 | 572 1; 770 | 2.69
A100| 7 x3%| f; | 150 | 441 75 3.95 | 144
“ 17.0 | 5.00 78 241 | 1.62
s “ 19,1 | 559 80 486 | 1.80
u“ “ 21.0 | 618 82 528 | 197
“ “ il | 230 | 678 85 569 | 2.1
“ “ 249 | 7.2 87 6.08 | 231
“ “ 268 | 7.88 89 6.46 | 2.48
“ “ 287 | 843 o1 6.83 | 2.64
“ “ ij | 305 | 807 94 7.18 | 2.80
“ “ [ 82.3 | 9.50 96 7.68 | 2.08




CAMBRIA STEEL. 181

PROPERTIES OF SPECIAL ANGLES.
UNEQUAL LEGS.

10 —1a .

ading o Pi2tan0e of Oenleryy o otof] Section | Radinsol Radius of
Gyration | °F O BB | 1 | Modulus | Gyration | Tangent [ Gyration|
Aia i, | BROIShONr | 40 I nis 23, | Aris22. | gppngly [ Axindea.| BeCton
Leg. Number,

a

x' Y | ¥ | ¢ rr

Inch, Inches, Inches.% | Inches.® | Inches. Inch,
56 1.21 187| 278|113 | 385 | 44 |A151
55 123 | 202| 8o|112| 320 | a3 [T W
B4 | 155 | 2.36| 105|111 | 824 | a3 | o
138 | 268| 121 10| 318 | /a3 | «
53 130 | 298| 136|109 | 312 | 43 | «
82 182 | 827| 150|108 | 305 | a3 | «
52 132 | 3.54| 1.64/| 1.08 98 | a3 | «
107 | 118 | 8s6| 128|126 | w57 | 28 |A1s1
106 | 121 | a18| 140|135 | %86 | 73 | o
1.05 123 | 476 172|124 | 768 | 72 | =
125 | 532 194|123 | %80 | 92 | «
1.08 127 | p86| 21| 128 | 77 | w3 | o
1.02 120 | 637 2358|122 | 7 2| w
1.02 1.32 256(121 | 748 | 72 | w
86 | 140 | 550| 183|144 | .440 | .65 |A133

85 151 | 629| 210|143 | 437 | les
85 164 | 704| 287|142 | 481 | 68 | «
I8¢ | 778 264 14l | 428 | 64 |
83 1.8 4| 289|140 | @2a | B8a | w
83 160 | 9.10| 314|139 | 4le | 64 | “
20| 1538 | 814| 234|159 .631 | .85 |A135

119 155 | 032 270 1.58 | 620 | 88
118 1857 |1048| 306|157 | 626 | 85 | “
118 160 |11.55| 3.30| 186 | .623 | 88 | *
117 162 (1261 373| 1.5 | .62 84 | o
116 164 |13.62 405 154 | .617 “
95 | =250 (2256 501|228 | 267 | 76 |Al00
94| 283 |28a 225 75 |
93 | 285 |2818| 634|225 | =262 | 78 | “
98 | 287 |3086| 696|224 | 250 | 78 |
92 | 260 |3347| 760|223 | 287 | 74 |
91 262 |[3509| 822|222 | 283 | 74 [ «
01 2064 |ss4s| 883|221 | 280 | 74 | «
00 | 266 9.42 | 2:20 7 | 7a | =
89 | 269 |48.13|10.00| 2.19 e | w
80 | 271 7i1058| 219 | 241 | 7a | «




182 CAMBRIA STEEL.

PROPERTIES OF T-BARS.

ok Area Dmu“nf Moment of

_ Weight
With | Do mm|num of | Gravity | Inertia
o e g W | o ton (from Outkide a1

of of of of "

Yambor. | piange, | Ber, | Plange, | Stem. | T of Plange.

T T d |swn tht — e TR

_inches. | Inches, | Inch. | Inch. | Pounis. | Bg.Tns | inch. | Inchest
T 5| 1 | 1 |%ealkes 10| 27| 20 | 02
T181 % | 1% (A klA k|l 14| 41 .38 .04
Ti88 | 1 | 1A A" Mj,", "% 18 | 45 34 | .05
TI87 | 1% | 1% [A"¥|H“%K| 17| 48 .36 .06
T189 | 136 | 1% (A "K|A-%| 19| .BB .30 .08
T.87 | 2 2 -‘A"l);%";‘g s.z 1.07 59 3
T 30 2 & (M0 |%"0 4 1.28 81 4
T4l | 24| 24 [Muhleal a2 121 68 51
T 2 | R4 %% &"%| 50 | 146 87 .64
T49 | 2% | 24 | "% A "%| b6 |1.638 78 87
T 6 3 3 E'-%ﬁux[ 6.8 | 1.99 86 | 1.58
T 6 3 8 |Hil Bl 79 (281 88 |1s2
8 | 8 8 |la“% % 101 | 296 03 | 227
T 97 84 | 84 M "K|U" 1’:| 8.3 | 274 29 | 810
TIO8 | 4 4 %W %" 100 | 310 | 112 | 454

UNEQUAL LEGS.

Palo ¥ | Jytofy 1.6 44 29 04

T1856 1% 1y
AN AYR| 80 86 80 08

T 22 234 13

TRy | 2% | 1% |d"H %" u| 46|181| 43 | = !
T b6 2 3 "N %R 72| 210 05 1.72
T62 | 2% | 8 |&"% X 75| 221 74 83
T 65 3 2% %% Hugh| 72| 211 1 | 108
TB8a | 38 4 [%"%|%“A| 03| 274 12 4.12

T101 | 8% | 4 [3%“fa|3%“fs 100| 2984| 120 | 438
TIR0 | 4% | 2% [&“S6 % “34| 80| 220 .57 | 104
T188 | 4% | 8k [h"%| H 140 | 4.37 | 1.00 | 489
T140 4 8% | 1w | 150 | 4656 | 111 | 5.08
T169 | & 8 |}“%a d3v3| 13.6| 3990 | xm2 | 242

e W TR N N ) -



CAMBERIA STEEL. 183

PROPERTIES OF T-BARS.

1 M
| : o
|

ey

EQUAL LEGS.

10 11 | 12 13 14 16 | 18 1

Coef. of Strength.

Radius of | Moment of| Section m«.hmmlhm
u"’k‘“‘"‘u e | s | o | of 16000 Tba. | of 12500 e, | Secton
-1, | Axis 2-2, | Axis 2 perSquare | o, Squars

Kumber,
|
et .
| Inch. | Inches.t | Inches® | Inch. 1 5 '1_ Ay

30 01 02 % 850 270 L g )
82 .02 04 25 560 440 T181
33 .03 05 26 830 490 T183
35 03 05 27 700 550 T187
80 06 07 29 800 600 T189

59 .18 .18 42 2;30 2180 T 37
50 K23 23 42 33380 2600 T 39
3440

L L TRE

- 65| 24| 21| 45 2600 | T 41

, 66| 82| 20| 47| 4300 | 3360 | T 42

74| 44| 85| 52| 85260 | 4100 | T 49

. 20| 78| s0| .62 | 7860 | eid0 | T 67

]é’ 00 2| 81| 84 9180 180 | T 69

= 88 | 120 | 80| 84| 11710 160 | T 78

123 | 1.08 | 142 | 81| 78| 13140 | 10260 | T 07

121 | 211 | 1.06 | .83 | 16850 | 18170 | T108
UNEQUAL LEGS.

20| 08| 01| =28 500 390 | T185

81| 28| 22| 58 930 730 | T 22

40 47 | .88 .80 1700 1320 T 27
01 53 42 .50 80380 6080 T 56
62 64 | 46 54 7020 5400 T 62
64 0 | .80 68 6400 5000 T 65
1.24 20 | .80 .58 | 16080 12670 T 84
1238 | 142 | 81 70 | 16470 12860 T101
68 | 2.51 | 1.12 | 1.05 5760 4500 T120
1.08 | 3.68 | 1.64 B2 | 21610 | 16880 T138
1.056 | 8.3 | 1.66 00 | 22600 | 17720 T140
78 | 642 | 2.17 | 1.17 | 11340 8860 T160




CAMBRIA STEEL.

PROPERTIES OF Z-BARS.

T
-+t 1
i "
o 2
'l} T‘ﬂ 1y
\1 t 1—N
LW,

8 4| 6] 6 7 8 | 9| 10 |11 112
Thiok-|~ Radius St Radius
Dess Moment of | Moment | of

o O |went] At | o | odutus O | o 7 -

logs. | gn | PeF | Sectin. iyig'y-1,| Axist-Lf kyis [dxis 22} A28 | hyiy
Legs, | TR .

w it A 1 Bl Bl Ea W LW

.| Tnehos, Taeh. | Ubs. | S, Tns | nohess| Tnohes| Tas. | Tnchast| Tns | Tuch,

2;} % 6.7 1.97| 287 192(1.21| 2.81/1.10/1.19
2% | s | 8.4| 2.48| 3.64| 2.381.21| 3.64/1.40/1.21
2 34 Q:Z 2.86| 3.85 2.571.16/ 3.92/1.571.17
2% | s |11.4 38.36| 4.57| 2.08/1.17| 4.75/1.88 1.19

21 | 35 (12| 3.69| 4.59| 8.06/1.12) 4.85/1.99/1.15
2% | % |142| 418| 5.26| 343|112 5.682.30/1.17
85 | % | 82 241 628 314162 423144/1.33
v :& 10.3| 3.03| 7.04| 3.911.62 b5.46/1.84(1.34
8% | 4 [12.4] 8.66| 0.63| 4.67|1.62 6.77/2.26/1.36
[s |188| 4.05 0.66| 4.83/1.54 673287120
% |158) 4.66/11.18| 5.50/1.55| 7.06/2777 1.31
17.9| 527|12.74 6.18/1.55| 0.:26/3.19
189 5.5512.11| 6.051.48| 873 3.18
20,9 6.14/13.52| 6.65/1.48| 9.95 3.58
i |23.0) 6.7514.97 7.26/149 11.24 4.00
11.8| 8.4013.36| 5.34/1.98| 6.182.00
188| 4.10/16.18| 6.391.99| 7.652.45
164 4811907 7.441.09 9.202.02
17.9| 525/10.19| 7.68/1.91| 9.053.02
20.2| 5.04 21.83 8.62/1.92/10.51 3.4
22.6) 6.6424.53| 9.57 1.92/12.06(3.0
237 6.9623.68| 9.47|1.84/11.373.91
Ui [260| 76426.16/10.34185/12583 4.3
il [2833| 8:8328:70/11.20(1.86/14.37 4.8
% |15.6| 4.50/25.32| 8.44/2.35| 0.112.75
s 18.3| 5.3929.80| 9.83(2:35/10.948:27
}s [21.0| 6.1934.36(11.22(2.36/12.87
227 0.08 34.64 11.55/2.28/12.69 391/1.37
", |25.4| 7.46 §8.8712.82228 14.41|4.44
i} |281) 825 43.18/14.10(2.2016.34/4.98 1.41
i 20.3| 8.6342.12 14.042.21/15.44/4.94 1.34

o
o

ﬁ\g_::ﬂg Cogocs cacoto
P N e e e
S e Y

>N

gw
e

e e
fo botots Eatato foko
® QCo I ©~1

e
>
=

coeo

2 Ke

| wg s
P
PO O

]
™
&
o

SERRLEEREs
"\:n

(=-1--]
@
o
©

46.13/15.22/2.22/17.27/647|1.86
34.6 101750.22 18402221 .1,876-03 1.87

a8
¢ |16.3| 4.78/38.10/10.18/2.83| 5.50(1.99/1.08
22.1] 6.50|56.54 14.14 2.95| 7.01/2.56/1.04

oW
B ket R

@
N




CAMBRIA STEEL. 185
PROPERTIES OF Z-BARS.
o pt)-
it
= 2
«—h- T L
—t <-:\i9
1 e
14 15 | 168 17 | 18 1
Least Radins| Coef. of Strength. | Coef. of Deflection.
S o100 | ol TS0 Socti
i o i on
fyul:; s 2 b e ot TUniform Load. | Center Load.
18 8quare Inch, | Square Inch. Number,
= =
Tosk ¥ ¥ N N
.55 18 000270 | 000482 | Z &
56 25400 19800 | .000213 | .000341 b
H54 27400 21400 .000201 000322 | Z ©
55 31800 24800 |.000170 | .000272 >
53 32600 25500 000 69 -000231 Z13
54 36600 28600 | .000148 | .000236 iy
67 33500 26200 | .000124 | .000198 | Z21
68 41700 82600 | .000098 | .000156 )
60 =1v] 38800 | .000081 | .000120 e
66 51500 40200 |.000080 | .000129 | Z256
87 B7! 45900 |.000069 |.000111 g
68 85000 51500 |.000061 | .0000 e
65 B 50500 | .000064 | .000103 | Z29
87 71000 55500 | .0000567 22 Be
68 77400 05/ .000052 | .000083 i
Rk 57000 500 | .000058 | .0000983 | Z37
76 88200 53300 | .000048 | .000077 L
S76 2000 |.000041 | .000065 5,
Bk 000 | . 000065 | Z41
76 82000 71900 | .000038 | .000057 L3
J76 102100 79800 | .000032 0005 b
278 |[101000 78900 000033 000052 | Z456
74 (110200 86100 | ,000030 | .000048 "
76 |[118500 93300 |.000027 | .000043 "
83 80000 70300 | 000031 |.000048 | Z53
88 |[104800 81900 | -000028 | .000042 i
B84 (118700 93500 | .000023 0036 ge
B1 123200 6200 | .000022 | .000038 | Z57
.82 |136800 | 106800 |.000020 |.000032 5$
84 |150400 | 117500 |.000018 | .000020 %
B1 14980 117000 |.000018 | .00008 Zel
.82 |162300 | 128800 |.000017 |.000027 -1
£3 |1749 136700 | .000015 | .00002 —
J72 | 108600 84800 | 000020 | .000038 | Z67
71 150800 | 117800 |.000014 | .000022 | Z73




186 CAMBRIA STEEL.

MOMENTS OF INERTIA OF RECTANGLES,

Neutral I Axis

Depth Width of Rectangle in Inches.
in
T | 16 £ 16 3 i6 £
2 A7 <21 .25 29 33 A8 A2
3 b6 .70 .84 .98 1.13 1.27 1.41
4 1.83 1.67 2.00 2.33 2.67 3.00 5,53
5 2.60 8.26 3.9 4.56 5.21 5.86 6.51
6 4.50 5.63 6.75 7.88 9,00 10.13 11.25
T 715 8.93 10.72 12.51 14.29 16.08 17.86
8 10.67 13.33 16.00 18.67 21.33 24.00 26.67
9 15.19 18.94 2.78 26,58 30.38 .17 87.97
10 20.83 26.04 8125 36.46 41.67 46.87 52.08
11 27.73 34.66 41.59 48.53 55.46 62.59 69.32
12 36.00 45.00 54,00 63.00 72.00 81.00 90.00
13 45.77 57.21 68,66 80.10 91.54 102,98 114.48
14 57.17 7146 85,75 100,04 114.53 128.63 142 92
15 70.81 87.80 105,47 123.05 140.63 158,20 175.78
16 £85.33 106.67 128.! 149.33 170.67 192.00 213.33
17 102.35 127.4 153.53 179.12 204.71 230,30 255.89
18 121.50 151.88 182.25 212.63 243.00 273.38 808.75
19 142,90 178.62 214.34 250.07 285.79 82L.52 857.24
20 166.67 208.33 250.00 201.67 833.33 375.00 416.67
21 192.94 24117 289.41 337, 385.88 454.11 482.54
2 221.83 27729 332.76 388.21 4438.67 499.13 654.54
28 258.48 316,85 880,22 443.59 506,96 570.58 633. 71
b 288.00 360, 432,00 504.00 576,00 648.00 720.00
25 825,62 406.90 488,28 560.66 651.04 732.42 813.70
26 366,17 457.71 549.25 640.79 732.33 83 915.42
2 410.06 512,568 615.09 T717.61 820.13 922.64 10:25.16
28 .33 B7L.67 686.00 . 014.67 | 1029.00 1143.33
29 508.10 635.13 762,16 88018 | 1016.2L 1143.23 1270.26
30 562, 703.13 843.75 984.38 1125.00 | 1265.63 1406,
a2 682,67 858.33 1024.00 1194.67 | 1365.33 1536. 1706.67
34 §18.83 | 1023.54 1432.96 1637.67 1842.38 2047.08
36 972.00 | 1215.00 1458.00 | 1701.00 | 194400 | 2187.00 2430.00
33 1143.17 | 1428.96 1714.75 | 2000.54 | 2256.33 2572.13 28572
40 1333.33 | 1666.67 2000.00 | 2333.53 | 2666.67 3000.00 8333.33
42 1543.50 | 1929.38 2315.26 | 2701.13 B087.00 8472.88 3858.75
a4 1774.67 | 2218.83 | 2662.00 | 3105.67 549,83 3993.00 4436.67
46 | 2027.83 | 2584.79 SML.75 | 3548.71 | 4055.67 | 4562.63 B5069.58
48 | 2804.00 | 2880.00 | 8450.00 | 4032.00 | 4608.00 | 5184.00 5760.00
50 | 2604.17 4567.29 5859.88 | 6510.42
52 | 2920.83 | 3661.67 439400 | 5126.33 | bS538.67 6591.00 7823.33
54 | 828050 | 4100.63 4920.75 5740.88 | 6561.00 | 7381.13 5201.25
56 | 3658.67 | 4578.33 5488.00 | 6402,6 T317.53 8232.00 9146.67
58 | 4064.%3 | 508L.04 | 6097.25 | 7113.46 | 8120.67 9145.87 | 10162.08
0 " 4500.00 | 5625.00 | 6750.00 ! 7875.00 ! 9000.00 | 10125.00 | 11250.00




CAMBRIA STEEL,

187

MOMENTS OF INERTIA OF RECTANGLES.

Neutral l Axis

Wwidth of Rectangle in Inches.

Depth

i
. Z.

g6 | & | H R ¢ A R b
A8 50 4 58 63 67 2
1.55 1.69 1.83 1.97 an 2.25 3
8.67 4.00 4.83 4.67 5.00 b.33 4
7.16 7.81 8.46 9.11 977 10.42 5
12.38 13.50 14.63 15.756 16,88 18.00 6
19.65 21.44 23.22 25.01 26,80 28.68 7
29.33 82.00 .67 37.33 40.00 42.67 8
41.77 45.56 49.36 53.16 56.95 60.75 9
57.29 62.50 67.71 72.92 7818 83.93 10
76.26 83,19 90.12 97.05 103.98 110.92 11
99.00 108.00 117.00 126.00 135.00 144.00 12
125.87 137.81 148.75 160.20 17164 183.08 13
157.21 17150 185.79 200.08 214.38 208.67 14
193.36 210,94 228.52 246.09 263.67 281.25 156
234.67 256,00 277.33 298.67 320.00 341.33 16
281.47 307.06 332,65 358.24 383.83 409.42 17
884, 364.60 394.88 425.25 456.63 486.00 18
892.96 428.69 404.41 500.14 535.86 b71.58 19
833 | 50000 | GdLe7 | 58333 | 625 66.67 | 20
530.58 578.81 627.05 675.28 723.62 77L.75 21
610.04 720,96 T76.42 831.87 887,33 22
697.07 T60.44 823,81 887.18 950,55 1013.92 23
T92.00 864.00 936,00 1008.00 1080.00 1152.00 24
805.18 976.56 1067.94 1189.32 1220.70 1302.08 25
1006.96 1098.50 1190.04 1281,58 1873.13 1464.67 26
1127.67 1230.19 1332.70 1435. 1537.73 1640.25 o2
1257.67 1372.00 1486.32 1600.67 1715.00 1829.33 28
1524.31 16561.34 1778.36 1905.39 2032. 29
1546.88 1687.50 182313 1968.75 2109.38 2250.00 30
1877.53 2048.00 2218.67 2389, 2560.00 2730.67 82
2251.79 2456.50 2661.21 2865.92 3070.63 3275, 34
2673.00 2016,00 $159.00 3402.00 3645.00 3888, 86
3143.71 420,50 8715.29 4001.08 4286.88 4572.67 a8
3066.67 4000.00 " 4666.67 5000.00 5353.33 40
424463 4630.50 5016.38 5402.25 5788,13 6174.00 42
488083 5324.00 b767.67 6211.33 6655.00 7098.67 44
b676.54 6083.50 6590.: 700742 7604.38 8111.33 46
6336.00 6912.00 7488.00 8064.00 8640.00 9216.00 45
T161.46 7812.50 8463.54 9114.5% 9765.63 10416.67 50
X 8788.00 9520.33 10252.67 10985.00 11717.33 52
9021.38 9841.50 10661.63 11481.75 12301.88 18122 00 b4
10061, 10976.00 11890.67 12805.33 13720.00 14634.67 66
11178, 12194.50 13210.71 14226.92 15243.12 16259.33 58
12375.00 1350000 14625, 15750.00 16875. 18000.00 60
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CAMBRIA STEEL.

PROPERTIES AND PRINCIPAL DIMENSIONS

OF STANDARD T-RAILS.

£
1
4 i
{ 1
e 4
Soction oo Ares, | b | a4 | Kk t
per Yard.
Kumber. S S 1 e | (5 ()] L (0 % i)
Pounds, | 8q. Ins. | Inches. Inches.| Inches.| Inch.
522 s | os| 15;! ug! T
028 | 12 | 1a8| 1% | 1% 18| A
563 | 18 | 157, 24| 2% | 1% | u
652 | 20 | 200 2| 2% | 13| &
51 | 25 | 25 | 2% | 2% | 14| a
544 | 30 | 28 |3 [8 |13 g1
546 | 85 | a4 |8y | 84| 1| a
545 40 | 89 | 3% |34 |1% | 1
540 | 45 | 44 |31 81| 2 i
542 | 50 | 49 | 3% | 3% | 2% | &
537 | 556 | 54 |45 | 4% | 2% | 4
533 60 5.9 | 44| 44| 2% |
534 | 65 | 64 |4an|4ax 25/
532 | 70 | 69 | 4% 4.%! 3% |
520 | 75 | 74 |4n|4n| 2|
530 | 80 | 78 |5 |5 |2%| n
581 | 85 | 83 | BA | 64| 2% &
585 | 90 | 88 | B3| 5% | 2% | &
550 | o5 | 9.8 58| 68| 24| &
686 | 100 | 98 5% |63%| 2% | &
830 | 160 |147 |6 |6 |44 |1

TR
Moment | Section
of Inertia,) Modulus,
I s
023| 0.31
0.55, 0.58
131 0.85° |
1.7 1.3
2.6 1.8
3.8 2.3
4.9 2.9
6.6 3.6
8.1 42
2.8 4.9
122 59
147 6.7
17.0 74
20.0 84
23.0 0.1
26.7 (101
305 |(11.2 '
344 [12.3
886 |13.3
43.4 |14.7
89.3 |23.1

All sections from 40 lbs, to 100 Ibs, both inclusive are Am, Soc, C. E. Standard,

For detail dimensions of Scction No, 539, see page 20.
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Ty Ty

I
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~dhesg"

Radii of gyration correspond to directions indicated by arrowheads.

..__._.. 4—___... ——— P,

I-T S R N

RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACEK.
ANGLES WITH EQUAL LEGS.

Area of Radii of Gyration,
W Two

Tumber. Innhu 1nch, 8q. Ins, L T Ta

All | 1%x1%
A18 | 1% x1%

1.06 | 0.46|0.64 0.73
0.44

e T s e T

[ ]
o5 Lt
o W
o0 00

o
<10 ®O
©0 00
oo o>

{=1]
- OOC
oo D]
B Mo

et
&a
o om®d
0L
~I~1
B
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i
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0
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s
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R OO oG S e TR N e
3
(-
153
Ll
=
@
-]
-3
@

s
)
®

B
oJ
:
®

(]
-]
"
~I
i
®
@
8
-

Ty

0.78
0.83

085

T

084
0.09

1.038
1.09

1.13
119

3.58
3.60

3.87
60 3.69

Angles marked * are special sections.




180 CAMBRIA STEEL.

RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.
ANGLES WITH UNEQUAL LEGS.

bk o i Y. PRI i,
t t t
T R I 2
[ | [H 1
ik g 3" - b
Radii of gyration correspond to directions indicated by arrowheads.
Areaof | Radii of Gyration.
Section | Dimensions. |Thickness.| Two | of__rn_l_in___ —
) Angles,
r.
g TR e T o i 2 - S it [ R

*A121( 2 x 1% % 1.20 | 0.63| 0.54 0.62| 0.87 0.72 0.83
i & ¥ | 226 | 0:61 0.56| 0.66 0771|076 0.88
sa128/2 x1%| & | 126 063|059 068 073078 088
i & ! | 236 |0.61 0.62|0.72 077 0.52 0.93
*A125| 234 x 1 3 | 1.84 |0.80| 044! 0.52| 0.58] 0.68| 0,74
IR0 x4 B | 357 | 078 0:47| 0.87| 0.63| .68 075
“A127 23 x 1) 1.44 | 0.80| 0.55/ 0.64/ 0.89| 074/ 0.84
AT A LA B | 358 |099 088/ 0.68 0:73| 0v8| 080
*A161|2%x1%| 7 | 154|080 0.67 075 080|085/ 0.95
i« & i1 | 2:00 | 079 0.68| 0:77| 0.81| 0.86 0.07
A91 | 2%x2 1.62 |07 079 0.88 0.92| 0.97] 1.07
“ b g 3110 |0:77 0.52 0.91 096 1.01|1.1%
“ “ 400 | 076, 0.82| 0.0 099 1.04 1.15
*A128 1 1.54 | 0.89| 0.53| 0.62] 0.67| 072/ 0.82
o et ’:'E 248 | 0.87| 0.55| 0.65| 0.70| 075, 0.86
“ « % | 8384 |085| 0.58 0:68| 0.73| 0.78| 0.89
waagels x2 | & | 182|097 075|083 088 098! 1.03
“ “ ¥ | 292 | 095|076 0.85 0.90|0.95|1.05
“ “ % | 200 | 093|079 0.8 0.93|0.08|1.09
A98 |8 x2%| ¥ | 264 |095/1.001.09 1.13(1.18(1.28
“ & % | 886 | 098 1.02 1.11)1.16/1.21| 1.81
“ « % | 556 | 091! 1:05 115! 1:20| 125 1:35
sa151| 3% ~2 | % | 268|118 72| 81| .85 .90/ 1.00
“ i % | 448 |110 76| 84 89| 94 105
“ " i | 610|108 79 89 94| .99 1.10
A05 | 8%x2%| % | 288|112 096/ 1.041.00 118 1.28
“ i 5.50 | 1.0/ 1,00 1.00| 1.14| 110 1.20
« “ it | 782 | 106 1.08 1.13|1.18 128 1.33
A97 |8%x8 | & | 888|110 121180/ 1.35 130|140
@ & ¥ | 668 | 107125 134/ 1.39| 1.34 1.54
« “ 13 | 926 | 104|130 1:40| 1:25| 1.50| 1.60

Angles marked * are special sections,
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RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.

ANGLES WITH TNEQUAL LEGS.

s Sl il ts X L9
I ? ) t ?}gﬂ t ?? ;
; Ir. i T, ir, 1 ry Ir,w
‘_,; " __i;._"n _.i E"‘K” _,_: Hn‘

Radii of gyration correspond to directions indicated by arrowheads.

Area of % +
Section | Dimensions, |Thickness, Twlo Reith ol Gyration, S
Number, S T T r T  J T
e Inch. | Sq.Ins. o 1 2 s + [}
8 418|127 1.17|1.25(1.80/ 184, 1.44
pR| * ik % | 728|154/ 131 130 134|130 140
i pr 17 |16006|121 155/ 1:35|1.40|1/28 1558
. s 4.50|1.26/1.42 1.50|1.55|1.50 1.69
Al81 4 x8% | & | 500|128 1.53 | 1.58 1.63 172
“ " 8.60|1.22 1.46/ 1.65|1.60 5175
*A168| 41¢x 8 5.36 | 1.44 1.14 1.22 1.27/1.31/1.41
1 74 X 7.00|1.42|1.15 1,24 | 1.20 1.34|1.44
“ “ $.60| 140|118 127(131 |1.36 1.46
482|1.61(1.00/1.17(1.22/1.26/1.36
Alo1i 5 x3 | & | &82 1081 98|122(125!13% 138
: i I |1168| 155|117 127 132187 147
b onl & i bl o8 6.10|1.60!1.34| 1.421.46 1.51 | 1.60
A e 9:86 | 1:56/1.37| 146 151 1.56 | 1.66
2. b 18.36 | 1,53 1,42/ 1.51 | 1.66|1.61 | 171
" a | s 6.48|1.50 1.58! 1.86/1.71 175|185
AlSH B x 8.50 | 1.57/1.60|1.68 | 1.73|1778 | 1.87
p “ 1048 | 1,85 1,62 1,71 1775 1.80|1.80
s 686|1.04 1.261.34/1.39/1.48/1.53
ALO5 6 x3%| I8 11710100 130 1.36|1.43 1,48 1.88
» " 59 |15.10|1.87|1.34| 144|140 153 | 1.64
a | 3z | 722|103 1.50 1.58/1.62 1.67 1.76
Al07 6 x 4! |1172|1.00/1.58 1.62(1.67 171 1.81
o " : 98| 156|158 1167 171|176 | 156
% 8.82|2.26 1.16 1.29/1.83|1.38|1.4
AL08! 7% 8% 1000 588 1.85 130|135 /130|148
R W h et e
W (0 %,
% " ' 118:06|235 181/ 1140 1:45|1530/1:80

Angles marked * are special sections,
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RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACK.
ANGLES WITH UNEQUAL LEGS.

_J__“rr _4 "—)‘"

Radii of gyration correspond to directions indicated by arrowheads.

Lol | Radii of Gyrati
Section | Dimensions, |Thickness.| Two |—— SAEO
Number, S Tg ry Ty Ts ry Ty
Tnches, _lnch._ ﬂ _ e
*A 13 1.20 |0.41] 0.2 1.01| 1.06| 1.11| 1.22
12112 x1%| g | 338 |038| 005 1,05 1.10| 115|126
A 1y 1.26 | 0.44| 0.0 0.99! 1.05/ 1.09/ 1.20
12312 x%| fv | 238 |042| 008 1.09| 114 1.19| 1.29
. 1% x 1% 1.34 |0.38| 121 1.81] 1.36 1.41| 1.51
AlRs| x4 | v | 383 [032| 135| 1335|1140 1145| 1,86
A 21 x 1% 144 |042| 117 1.26] 1.81 1.36/ 1.47
127 2ux 1| & | 332 | 040 120 1:80| 1.35] 1:40| 1551
“A 13 154 |051] 1.18] 1.28) 1.27 1.82] 1.48
1e1| 26x1%| 5 | 300 |080| 11| 124| 126| 1:34] 1.4
A9l | 2%x2 » | 162|060l 1.10] 1.19] 1.24| 1.20 1.30
u % 8 310 |0.58| 1.18| 123/ 1.28( 1:38| 1.23
“ “ | 200 |0.56| 115|125 1.30| 1.35| 1.46
A 1 1.54 |0.41! 1.31] 140! 1.45| 1.50] 1.60
128 | 24x V4| & | 528 |040| 1:38| 1.48| 1.48| 168 1.68
“ “ ¥ | 534 |039| 136| 1.45 1.51| 1.56| 1.66
*A120(8 x2 | & | 182|058 1.37/146 151/ 1.56/1.68
W “ ¥ | 294 |087| 13| 1.48| 1:53| 1:58| 1.68
“ “ w | 300 |056| 1:41| 1.51| 156/ 1:61| 171
A08 |8 x2u| 1 | 2.64 |oys| 1.31] 1.40] 1.45] 1.50 1.60
28 X®%| M| 586 |0val 1:38] 1.42| 1.47| 152 1.68
“ “ + | b6 |072| 137| 1.46 1.51| 1:56 1.66
A | 2.63 |ose! 1.65] 175/ 179 1.84| 1.94
181 8452 | % | 233 |04 169 1778 183 188 199
“ “ 2 | 810 |os2| 172| 1'82| 1.87 192 2:08
7Y s x2y%| % | 288 |ozal 1.58| 1.67/ 172/ 1.76] 1.86
R | BEx 2% 1 | T80 |00l 1.62| 172 177 1.81| 1.92
“ s ii | 782 |0.69 1.66|1.75 180 1.86| 1.96
A v | 888 |090 152/ 1.61/ 1.66/ 171/ 1.80
27 |3%x8 | ¥ | G6s |08y 157 1.66 171 1.76| 1.88
“ “ i | 926|085 161|171 176 143 163

Anglﬂ marked * are special sections,

i
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RADII OF GYRATION FOR TWO ANGLES
PLACED BACK TO BACE.

ANGLES WITH UNEQUAL LEGS.

Ty

- :T I,T

_i;._uiu

L

rl -rl
:r. $ A ﬁ; :"- E$
4

by

Radii of gyration correspond to directions indicated by arrowheads.

Baction

Area of

Radii of Gyration.

=™
w
N
'

Ty Ts

1.79.’ 1.88 |
6 1.83 1.88
1.88 197
1.78 1.81
1.87

2.16
2.1

178
2.
5| 2.0

2.11 (221

g

00 rrw
858 Lik

SR SLAR UGH SURR e AR S =

it

8828 EEF

Lt

';.00 1.04/1.768 1.85 1

Ts

1.3
1.

1.88
80
1.2

221
8/2.23

2.26

T

2.67
241
2456
2.60
2.34
2.36
2.38

2.90 | 2.05

3.00
3.06

T

1.87
2.02
2.08
101

1.4
1.97

BEE

¥s

|2-07
2.12
2.18

2.00

8

2.35
2.38
241

2.61

3

2.55
2.80
2.85

g 258

=]
-t
- ]

£28 &

@
333

3:74
3

Angles marked * are special sections,




104 CAMBRIA STEEL.

STRENGTH OF STEEL COLUMNS OR STRUTS.
For various values of —?in which L = length in feet and r = radius

of gyration in inches.
P = ultimate strength in Ibs, per square inch,

FOR SOFT STEEL.
Square bearing  Pin and square bearing Pin bearing

p__ 4000 . 4500 = 45000
g s i 5.
36000 1 94000 78 18000 12

To obtain safe unit stress:

For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by 5.

Ultimate Strength in 1bs, Ultimate Strength in 1bs,
L per Square Inch. X per Square Inch,
T 3 -
Sqnar, g“ n:rnid Pin. Square, gnn:rtﬂ Pin.
8.0 | 43437 | 42604 | 41978 7.6 | 36564 33419 | 30779
3.2 | 43230 | 42305 | 41593 7.8 | 36193 32066 | 30268
34 | 43011 42081 41190
3.6 | 42782 | 41764 | 40773 8.0 | 35828 | 32514 20762
3.8 | 42543 | 41412 | 40340 82 | 35462 | 32064 29260
84 | 85095 | 81615 28763
4.0 | 42204 | 41058 | 39893 8.6 | 84727 | 81169 28272
42 40693 | 39435 88 | 34308 | 30724 | 27787
44 | 41765 | 40317 | 38966
4.6 | 41488 | 39930 | 38485 9.0 | 33983 | 30282 27306
4.8 | 41208 | 89534 | 37998 9.2 | 33611 20844 | 26832
9.4 | 33249 | 29408 | 26364
5.0 | 40910 | 39130 | 37500 9.6 | 32880 | 28977 | 25903
5.2 | 40608 | 38807 | 36997 9.8 | 32511 28549 | 25448
5.4 | 40209 | 38300 | 36488
5.6 | 39984 | 37874 | 35975 10.0 | 32143 | 28126 | 25000
5.8 | 89663 | 37443 | 35457 102 | 31776 | 27706 24559
10.4 | 31411 27290 24125
6.0 | 39335 | 37006 | 34938 10.6 | 31064 | 26879 23698
6.2 | 39003 | 36566 | 34416 | 10.8 | 30684 | 26474 | 23279
6.4 | 38665 | 36122 | 33804
6.6 | 38323 | 35676 | 33371 11.0 | 30324 22866
6.8 | 87976 | 35219 | 32849 11.2 | 29965 | 2b67b 22460
11.4 | 20608 | 25285 | 22063
7.0 | 37616 | 34776 | 82328 11.6 | 29247 | 24809 | 21671
72 | 87272 | 34324 | 31809 11.8 | 28903 | 24517 | 21288
7.4 | 36914 | 33872 | 31202
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STRENGTH OF STEEL COLUMNS OR STRUTS.

For various values of !?" in which L = lengthin feet and r =radius
of gyration in inches.
P — ultimate strength in lbs. per square inch.

FOR SOFT STEEL.
Square bearing  Pin and square bearing Pin bearing

b 500 45 000 45000
(21T T ALy (2L
4+ 35000 1+24.000r’ 1"'ﬂsomﬂ

To obtain safe unit stress:

For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by 5.

Ultimate Strength in 1bs. Ultimate Strength in 1bs.
I per Square Inch, L per Square Inch.
r - r B e —
Pin and i Pin and "
Square, Sinan Pin, Bquare, Square, | Pin,

12.0 | 28553 | 24142 | 20011 | 16.6 | 21406 | 16960 | 14043
122 | 98207 | 23771 | 20542 | 16.8 | 21187 | 16708 | 13812
12.4 | 27863 | 23406 | 20179
12.6 | 27592 | 23046 | 19823 | 17.0 | 20872 | 16459 | 19584
128 | 27185 | 22603 | 19474 | 17.2 | 20611 | 16216 | 13366
17.4 | 20353 | 15977 | 13150
13.0 | 26850 | 22343 | 191338 | 17.6 | 20098 | 15742 | 12938
12.2 | 26524 | 22005 | 18797 | 17.8 | 19847 | 15512 | 12781
13.4 | 26189 | 21662 | 18469
13.6 | 25%64 | 21320 | 18148 | 18.0 | 19599 | 15286 | 12528
138 | 25543 | 21002 | 17833 | 18.2 | 19851 | 15063 | 12829
18.4 | 19114 | 14845 | 12135
14,0 | 25224 | 20680 | 17523 | 18.6 | 18878 | 14630 | 11944
142 | 24909 | 20363 | 17221 | 18.8 | 18644 | 14420 | 11757
14.4 | 24508 | 20052 | 16825
14.6 | 24200 | 19746 | 16634 | 19.0 | 18418 | 14218 | 11579
148 | 23085 | 19445 | 16350 | 19.2 | 18185 | 14010 | 11394
19.4 | 17061 | 18811 | 11219
15.0 | 23684 | 19148 | 16071 | 19.6 | 17740 | 13616 | 11048
15.2 | 23387 | 18858 | 15799 | 19.8 | 17519 | 13422 | 10877
15.4 | 23003 | 18572 | 15582
15.6 | 22803 | 18283 | 15270 | 20.0 | 17808 | 13235 | 10715
15.8 | 29516 | 18015 | 15105 | 20.2 | 17096 | 13050 | 10553
20.4 | 16883 | 12868 | 10434
160 | 22034 | 17744 | 14764 | 20.6 | 16682 | 12690 | 10249
162 | 21954 | 17478 | 14518 | 20.8 | 16480 | 12515 | 10087
| 164 | 21678 | 17216 | 14279
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STRENGTH OF STEEL COLUMNS OR STRUTS.

For various values of % in which L = length in feet and r = radius
of gyration in inches.
P = ultimate strength in lbs, per square inch.

FOR MEDIUM STEEL.
Square bearing Pin and square bearing Pin bearing

p 50000 p__ 50000 50 000
.. (12L)F i (12 L) .. (12L)y*
435000 = 4oy l+1sooo e

To obtain safe unit stress:
For quiescent loads, as in buildings, divide by 4.
For moving loads, as in bridges, divide by 5.

|Titimate Strength in 1bs. Ultimate Strength in 1bs.
I per Square Inch, L per Square Inch,
T fe 3
e B e e R
3.0 | 48263 | 47438 | 46642 7.6 | 40616 | 37132 | 34199
3.2 | 48033 | 47106 | 46214 7.8 | 40214 | 36629 | 33631
3.4 | 47790 | 46757 | 45767
3.6 | 47586 | 46393 | 45303 8.0 | 39809 | 36127 | 33069
3.8 | 47270 | 46013 | 44822 82 | 39402 | 35627 | 32611
84 | 38094 | 35128 | 81959
4.0 | 46993 | 45620 | 44325 8.6 | 38585 | 34632 | 31413
42 | 46706 | 45214 | 43817 8.8 | 88176 | 34138 | 30874
4.4 | 46406 | 44707 | 43206
4.6 | 46008 | 44367 | 42761 9.0 | 37764 | 33647 | 30340
4.8 | 45781 | 43927 | 42220 9.2 | 373456 | 33160 | 29813
94 | 86943 | 32676 | 20203
6.0 | 454556 | 43478 | 41667 0.6 | 36533 | 32197 | 28781
52 | 45120 | 43119 | 41108 9.8 | 361238 | 31721 | 28276
b4 | 44777 | 425666 | 405642
5.6 | 44427 | 42082 | 39972 | 10.0 | 35714 | 31250 | 27778
5.8 | 44070 | 41603 | 39397 | 10.2 | 85307 | 30784 | 27288
104 | 34901 | 30322 | 26806
6.0 | 43706 | 41118 | 38820 10.6 | 84504 | 29866 | 26331
6.2 | 43337 | 40629 | 38240 10.8 | 34093 | 29415 | 258656
64 | 42061 | 40136 | 37660
6.6 | 42581 | 39640 | 87079 | 11.0 | 33693 | 28069 | 25407
6.8 | 42196 | 39132 | 36499 11.2 | 93204 | 28528 | 24956
11.4 | 32808 | 28094 | 2454
70| 41796 | 38640 | 85920 | 11.6 | 32497 | 27665 | 24079
7.2 | 41413 | 38138 | 35343 11.8 | 82114 | 27241 | 236563
74 | 41016 | 37635 | 347€9
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STRENGTH OF STEEL COLUMNS OR STRUTS.

For various values of -II-_-‘ in which L — length in feet and r — radius

.

of gyration in inches.
P = ultimate strength in Ibs. per square inch,

FOR MEDIUM STEEL.
Square bearing  Pin and Square bearing  Pin bearing

I S e 0 080~
A TP WL e (B LY (12L)
1+35 000 * o4 000 18000 &

To obtain safe unit stress :
For quiescent loads, as in buildingjs, divide by 4.
v

For moving loads, as in bridges, divide by 5.
Ultimate Strength in Ibs. \Ultimate Strength in Ibs,
I per Square Inch, L per Square Inch.
r - r -
Square, Pin and Pin, Square, Pin and Pin.

_ | Square.

12.0 | 31726 | 26824 | 23234 | 16.6 | 23784 | 18844 | 15603
12.2 | 31341 | 26412 | 22824 | 16.8 | 23486 | 18564 | 15347
12.4 | 30959 | 26007 | 22421
12.6 | 30580 | 25607 | 22026 | 17.0 | 23191 | 18283 | 15093
12.8 | 30205 | 25214 | 21638 | 17.2 | 22001 | 18018 | 14851
174 | 22614 | 17752 | 14611
13.0 | 20833 | 24826 | 21250 | 17.6 | 22331 | 17491 | 14376
13.2 | 20471 | 24450 | 20886 | 17.8 | 22062 | 17235 | 14145
13.4 | 20099 | 24069 | 20621
13.6 | 28738 | 23699 | 20164 | 180 | 21777 | 16984 | 13920
13.8 | 28381 | 23336 | 19814 | 182 | 21501 | 16737 | 13699
18.4 | 21238 | 16494 | 13483
14.0 | 28027 | 22078 | 19470 | 18.6 | 200756 | 16256 | 13271
14.2 | 27677 | 22626 | 19134 | 188 | 207156 | 16022 | 13063
14.4 | 27331 | 22280 | 18805
14.6 | 26989 | 21940 | 18482 | 19.0 | 20464 | 15798 | 12865
14.8 | 26650 | 21606 | 18167 | 19.2 | 20206 | 156567 | 12661
19.4 | 19957 | 15346 | 12466

15,0 | 26316 | 21276 | 17857 | 19.6 | 19711 | 15120 | 12275

152 | 25985 | 20053 | 17664 | 19.8 | 19466 | 14913 | 12086
-15.4 | 25669 | 20636 | 17258

15.6 | 25337 | 20320 | 16967 | 200 | 19231 | 14706 | 11905

16,8 | 25018 | 20017 | 16683 | 20.2 | 18996 | 14500 | 11726
204 | 18764 | 14298 | 115649
16,0 | 24704 | 19716 | 16404 | 20.6 | 18536 | 14100 | 11377
16.2 | 24393 | 19420 | 16131 | 20.8 | 18311 | 13905 | 11208
164 | 24087 | 19129 | 15865
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EXAMPLE OF THE USE OF THE TABLES OF
RADII OF GYRATION FOR TWO ANGLES
PLACED BACOK TO BAOK AND THE
TABLES OF STRENGTH OF STEEL
COLUMNS OR STRUTS.

PAGES 189 1O 197 INCLUSIVE,

What is the size of truss member required to safely sustain 50 000
pounds in compression, the safety factor being 4, the unsupported length 8
feet, the gusset plates at each end being 3¢’ thick?

Assume for trial two 4" x 3" x "’ angles with the long legs together,
Referring to page.191, the least Radius of Gyration, comparing values in
columns ro and ry, is found to be 1.27. The ratio of the length of the

column in feet to the Least Radius of Gyration in inches, o is, therefore,

S
127

Referring to the table of Strength of Steel Columns or Struts for
medium steel, page 196, the ultimate strength of a column in which

L; =§.3 is found by interpolation between the values for 6.2 and 6.4 to be

.43 149 pounds per square inch, which, divided by the safety factor 4, gives
10 787 pounds as the safe unit stress per square inch. Multiplying the
safe unit stress per square inch, 10 787 pounds, by 4.18, the area of the
two angles in square inches, gives 45090 pounds as the total safe load.
This is slightly less than the specified load of 50000 pounds, and, there-
fore, it will be necessary to increase the assumed section. Assume the
angles to be 4" x 8§ x 3", for which the Least Radius of Gyration is found

by interpolation to be 1.26, and, by the same process used above, lr

is found to be 6.35, which corresponds to an ultimate strength of 43 055
pounds per square inch, or a safe unit stress of 10764 pounds per square
inch, which, if multiplied by the area of the two angles, 4,98 square inches,
gives a safe total load of 53 389 pounds, which is ample to meet the con-
ditions stated.

EXPLANATION OF TABLES RELATING TO DI-
MENSIONS AND SAFE LOADS OF STEEL
COLUMNS OF VARIOUS SEOTIONS.

PAGES 200 TO 281 INCLUSIVE.

Tables of Dimensions for Plate and Angle Columns are given on pages
200 and 201, the Moments of Inertia and Section Moduli about two rectan-
gular axes are given on pages 202 to 204, and the Safe Loads for various
lengths, calculated for the Radius of Gyration about each of the two rect-
angular axes, are given on pages 226 to 245 inclusive.

Tables of Dimensions for Z-bar Columns with Cover Plates are given on

ge 206, the Moments of Inertia and Section Moduli about two rectangu-
ar axes are given on page 207, and the Safe Loads for various lengths based
upon the Least Radius of Gyration, are given on pages 248 and 249,

Tables of Dimensions for Latticed Channel Columns are given on page
208, the Moments of Inertia and Section Moduli about two rectangular
axes are given on page 209, the Safe Loads for various lengths, based upon
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TLeast Radius of Gyration, are given on pages 250 to 253, and data
ling to the proper sizes of lattice bars and stay-plates to be "used with
e columns are given on pages 252 and 253.

n pages 210 and 211 are given the Principal Dimensions of Plate and
| Columns with comparatively narrow plates, called, for conve-
of reference, Series A, and on pages 212 and 213 I'ar Series B,
ch differs from Series A, in having wider plates. Moments of Inertia
d Section Moduli about two rectangular axes are given for Series A and
on pages 214 to 220 inclusive, and the Safe Loads for different lengths,
sedd upon the Least Radius of Gyration, are given on pages 254 to 281
inclusive.

Safe Loads for I-beams used as Columns or Struts are given on pages
to 220, and the dimensions of these sections can be obtained from the
ables on pages 160 to 183 inclusive.

‘The Plate and Channel Columns given in Series A are particularly use-
ul in buildings or locations in which it is desired to keep the extreme
- dimensions of the cross section as small as possible for this style of column,
“although in this serics the Radius of Gyration about the central axis
_parallel to the channel webs is somewhat smaller than the Radius of Gyra-
on about the axis perpendicular to the channel webs, This makes the
| narrower columns of Series A somewhat less economical of material than
|1h¢l wider columns of Series B, which, however, is small in amount for

‘columns of ordinary story length of 10 feet to 14 feet, such as are used in
_ skeleton buildings.

In Series Bof Plate and Channel Columns with wider plates, the Radii
‘of Gyration about the two axes are practically equal for the intermediate
thicknesses and these columns are slightly more economical of material than
those of Series A, although they require somewhat more space on account
* of their wider sections,

The Safe Loads for columns of various kinds, as given on %:5& 222 1o
281 inclusive, are expressed in thousands of pounds, and have been figured
by the use of Gordon's formula, as stated at the heads of the various
tables, using the safety factor 4, which relates to static or quiescent loads
such as occur in ordinary 'buaidmgs

On page 221 is given a table showing the Distances Back to Back for

acing two Channels of the same size in order to produce equal Moments
of Inertia about the tworectangular axes, This table will be found to be
useful in designing compression members of trusses, etc,

“The Safe Loads of the tables are assumed to be centrally applied, and
for convenience in computing the proper sizes required to support eccen-
tric loads, the tables of Moments of Inertia and Section Moduli for the
different sections of columns are given,

The Safe Iaads in the various tables are figured for extreme ratios from

30 to 150 !'or T in which 1 is the length of the column and r the Least
®
Radius of Gymuon both expressed in inches.

The weights of columns stated in the tables are per lineal foot ot shaﬂ
and do not include any allowances for bases, brackets or other connections,
as these depend upon the particular details and requirements of each case.

Loads for other safety factors can be figured from the tables by inverse

rtion, thus:

New safety factor: 4: : load from tables: new loads,

Drawings of typical details of steel columns are given on pages 302
and 303,




200 CAMBRIA STEEL.

DIMENSIONS FOR PLATE AND ANGLE
COLUMNS.

Bize Sizs | Weight | Area of

of of alf Colomn | b o m | m' k H

Angles, Plates, | Column, | Bection.

Inches. Inches, {Lbs.perFi.| 8q. Tns, | Inches,| Inches,| Inches, Inchm.llmlu, Inches,
3 =2 i Bxlf| 2489 .78 | 31 174 | 14| 13| 8 B8
“w = .‘}6 * E)s “ * ;% 58-1 13.34 ":6 2£ |{§ l(i &{ 9%2
8 x2% Bxl 2866 720! 4 175 14| 1 B4 | 1034
& <Pexyl Qx| 30211738 6| | | | %) 164
3 x@4x10x| gaal Trel B | 1| 6| 1| T | J2
3 x@Kx312x%| 800| 820 6% | 1% | 14| 13| 94 (13
i !n}‘xgg “x% 68.9 | 19.69 nfé Bé .‘l‘,{; i n%’i 133{1
mexgixi] 73| 274( 789 | 2| | 2| 4% | 1
8= 2 ¥ 8 RB3| 776 4| 2% | 1 24| 6 11
li'/’x n% xél i x;: 75'9 21_75 u’6 gﬁ uﬂ u‘ (2’5 111|-h
8K x2Wx1{10x1| 80.0| 825| 54| 23 | 1% | 28 | 74| 124
HKI fire X ﬁi e ?% 81.0 | 23.25 W 262 W | Sat ui 12%
Slx2%x112x3{| 81.7| 8.76| 8% | 35| 14| 2 ] 141
u/" "/3xé! w ﬁ s&l %75 [ zﬁ i{‘ u* u’ 14%}

|
3 x3 < Bejy| 8031088l 4% | B | 1| 2| 4| 1
. |
x 4110 4141149 5% | 2 14 14| 8% | 13

[ x“ ﬁ “x% 104.6 | 30.19 .:ﬁ af: “r u/; uA 13:::
4 xp =pnzep| des1eat| @ | 2n | 1) 2| 9| 14y

x3 14 45.8 (1274 7% | 2 13 | 841 16
LA xﬁ “x‘:g 116.5 | 83.89 “5 2& wt ‘}‘4 Q% 10?;

Dimensions m’ and ¢ may be varied to suit requirements,
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DIMENSIONS FOR PLATE AND ANGLE
COLUMNS.

Bizo Size Waight | Area of

of of Column | b © m | m' k H

Anglas, Plates, | Oolumn,

Inches, Inches. (Lbs.perPt.| Sq.Ins, | Inches.| Inches,| Inches, In:lm.l Inches.| Tnohes,

|

5 x 3! 10 47411886 5% | 25 | 217 | 2| BY "
LU Xﬁ “ XH 133.8 87.74 1516 SQ u“ u'l' lst/i igi'
Bx3lgxyy (1 40.5)|13.88| 8% | 2 2 2! %4 1
L0 It%“ﬂ (1] xﬂ 137.0 30.61 (':6 2;2 1%{ u/' Z)‘ lgﬁ
gr@ixpy e« orel1aen| mc| 24 | 2| B | o4 17y
5x3 1 53.7|15.23| 81, | 2 2 2 13X
nxuxx“ 13 x“ 1490.8 | 43.36 1{6 29 n}n‘z c}‘ u% {g%
Rxsxyip =1d 021883 o | 2| 3| 26| T iz
Bmiey 18 110,807 1288 7 | iy % | | W 1g
Qxhxyi 1057 6931873 8¢ | 24s | B¢ | 2 | 114 39
Bemie 10 110,708 2048 % | 37| %) 2 |14 oy
x@in e 18 <l 820 2874 76| 2 B 3| 9% B0n
T 19 =gl mme saenl & 2| ok | 2| 11 21

31 18 88.6 2649 | 9 2 R4 | 24|13
z‘l‘%x? (13 x{. 192‘8 bm }“ 2& “4 l‘!‘i “% Eg%
R B0 B9 88830 | 3 ¢ | 2| 1o gy

Dimensions m' and ¢ may be varied to suit requirements,
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CAMBRIA STEEL. 203
MOMENTS OF INERTIA AND SECTION MODULI
FOR PLATE AND ANGLE
COLUMNS.
1
2
Axis 11, Axis 22, Axis 1-1 Axis 22,
8ise Size 3 Size | R AT
o | o [ Zgled| By | e8] o [34|82| 3 4
Angles. | Plate, Eg 35 gi §§ e, | ¥ §§ i 3
= b = = =
Taches, | Inches, | Inst | Insd | Ins® | [ns® |Tnches. | Insd | [na3 | Tnsd | Tusd
4x3 x4 B8xsl 03| 73| 114.6| 27.8|10x| 03| 7.8| 1920 8375
o s 87.4) 89| 1348 82.7| & a7.4| 89| 2264| 44.2
4 4 448)10.6 | 154.0| 37.3| * 44.810.6| 259.5| 50.6
“ . 52:6 | 124 | 1724 | 48] « I 5oie|124| 2015| s0.9
“ e 60.8|14.2| 190.0| 46.1] * 60.9 [14.2( 322.2| 62.9
o o 69.5|16.1| 2069 50.2| 69.5 |16.1| 852.0| 68.7
i e 78.6|18.1| 223.0| B41| 78.6 [18.1| 880.5| 74.2
. “ 88.1 |20.1| 2383 | B7.8| 88.2 | 20.2| 408.0| 79.6
. . 91| 22.3| 253.0| 61.8| « gé 082|223 | 4344 | 847
o L 108.5 | 24.4 | 267.0| 64.7| ** %g 108.6 | 24.5| 450.8 | 89.7
4x8 x|12x0% 30.3| 7.3| 20238| 47.7 14‘;! 30.3| 7.8| 4168| 585
[ i 37.4| 8.9 345.5| 66.4| ** 87.4| 89| 493.4| 69.3
Ee $£ 448 (10.6| 396.7| 64.8] ** 44.8 | 10.6| 567.4| 79.6
ae p 52.6 124 | 46.6| 29| ** 52.7 1124 639.7| 89.8
" Ly 60.9 |14.2| 494.7| 80.8] ** 60.9 |14.2| 709.6| 99.6
i {1 . 60.616.1| 541.5| 88.4] * 60.6 | 16.1| 777.8 | 100.2
R s 78.7|18.1| 586.5| 95.8| * 78.7|18.1| 843.7] 1184
L & 88.2|20.2( 630.1[102.9] ** 88.3 | 20.2| 207.7 | 1274
L ¢ 98.2| 22.3( 672.2[100.8| * 98.3 | 22.3| 969.8 | 136.1
L ¢ 9411087 | 24.5| 718.1 [116.4| ** %4 108.8 | 24.5 | 1080.1 | 144.6
Bx3%x4l10x84 57.6(11.2| 2250 43.9]|12x 57.6|11.2| 841.9| 55.8
L L 70.6(13.6| 265.7| 61.8] *¢ 70.6 | 13.6 | 404.6| 66.1
o 4 84.1|16.1) 304.8| B05| *¢ 84.1|16.1| 465.2| 75.9
i L 03,2 | 18.7| 242.6| 66.9| ** 08.2 |18.7| 524.0| 85.5
i o w1112.9|214| 870.1) 74.0| ** % 1129|21.4| 581.0| 94.9
£ s 6211989 24.1| 414.4) 80.9| *° 5g/128.2 | 24.1| 636.4 | 103.9
4 £ 144.1|27.0 | 448.2| 87.5] * 144.1 | 27.0| 689.8 ] 112.6
4 “ 371160.6|20.9 | 481.1| 93.9| *° 34| 160.7 [29.9| 7418|1211
L L {8 177.8 | 829 | 5126 100.0 “ 131177.9 | 829 | 7921 120.3
A § s 9001057 | 36.0 | 543.1(106.0| ** %% 195.8)36.0| 841.0]137.3
| o “ 182142 89.2| 5725 [11L7| ** 15| 214.8 |89.2| 888.2| 145.0
| Bx3%xAi14xyl 57.6|11.2| 4868 68.3 1sxg 57.6|11.2| 660.8| 813
| 3 s¢ 70.6|13.6| 576.9| 8L.0| * 70.6 | 13.6| 784.0| 96.5
Ak s 841|161 6642 93.2] * 84.1|16.1| 903.8| 111.2
s » 98.2 | 18.7| 740.3 |105.2]| 98.3 | 18.7 | 1020.6 | 125.6
Bt “ w1112.9 (214 8321|1168 4l 113.0 | 21.4 | 1184.7 | 139.7
| & “ o21198.3| 241 | 912.7 1281 | ** 5¢|128.3 [ 24.2| 1245.9 | 153.3
i e [ 1442 | 27.0 | 990.8[139.1| ** 3| 144.2 | 27.0 | 1354.0 | 166.6
s “ 3711608 | 20.9 | 1067.1 | 149.8 | ¢ 341 160.8 | 29.9 | 1459.8 | 179.7
i “ 330178.0 [32.9 | 1141.0 | 160.1| ¢ 33| 178.1 | 82.9| 1562.6 | 192.3
¥ 6 471195.9 | 36.0 | 1213.2 | 170.3| ** 0 | 36.0 | 1663.3 .7
= “ 18 2144|302 12831 | 180.1| *¢ }3] 214.6]89.2| 1761.0 | 216.7
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CAMBRIA STEEL.

MOMENTS OF INERTIA AND SEOTION MODULI

FOR PLATE AND ANGLE

COLUMNS.
I = 1
Axis 14, Axis 2.2, Axis 14, Axis 22,
Size Size : Size

G | o |58 190130 180 501881 3 | o

Angles, de, i
§5 38| 18 33| ™ |09 35| B | 5
" Inches, | Inches. | Ins* |Tna® | Ins? | Ins® |inches, | Ins® | Ins? | Ins® | Ins.®
x8Y%x2412x2110.2 (103 | 4575 | 74.7 14 x%¢ 1192|193 ) e01]| 011
i e B B B B e R R B
" o 1011645 | 268 | 593.0 | 96.8| ¢ 131 1645|263 | sd30 | 1184
w“ ¢ 3011883 (80,0 | 657.9 |107.4| ¢ 3 188.3 [80.0| 9s7.6| 1316
. w 6212100 (837 | 7900 | 117.7| 82121079 | 33,7 | 10288 | 1444
s 3B o 8312383 37.6] 7818 [127.6| ¢ §3| 2888 | 87,6 |1117.3 | 156.8
« o0 3219645 | 4155 | 841.2]137.8| + 37| 26156 | 415 | 12080 | 169.0
“ s 3812015 | 45,5 | 8085 (1467 | o« 1§ 2916 | 45.5 | 127.0 | 1808
w“ s 8018105 (40,6 | 9544 |155.8| ¢ 21 310.6 | 49.6 [ 1570.0 | 1923
o g3 s §818482 (538 | 10084 | 160.6] ¢ 3§ 24804 | 530 | 1490.5 | 3034
“ « Y8775 | 58.1 | 1060.8 | 178.2 | * 1'|8i7.7 | 581 |1526.9 | 2143
Bx8)4x%[16x34 119.2 | 10.3 | 8786|1081 [18x3¢ 110.3 | 19.3 | 1147.4 | 1957
& %l 1415 [ 228 | 10132 | 1267 % 50 1415 | 2208 | 18244 | 1451
s s %60 1645 [ 26.3 | 11447 | 1409 |+« 131 16108 | 26.3 | 14975 | 164.1
£ 1884 | 80.0 | 1278.2 | 156.7 | ¢ | 188.4 | 80.0 | 1667.1 | 1827
w 621 213,0 [ 83.7 | 1398.6 | 172.1 | « 821 213.0 | 83.7 [ 1832.8 | 2000
w “ 34238.4 |87.6 | 1520.6 [ 187.2| ¢« 35 2384 [87.6 | 10943 | 2155
u ¢ 921960.6 | 41.5 | 16402 | 201.9] ¢« 371 9647 | 415 | 21520 | 2359
o “ 34 5917 | 45,5 | 1756.4 | 216.2| * il 2018 | 45.5 | 23074 | 252.0
“ 4218197 [40.7 | 1870.4 | 230.2| ¢ %2l B19.8 | 40.7 [ 2450.2 | 260 5
. 5% 848.5 | 53.9 | 19811 | 243.8| ¢ 348.6 | 53.9 | 2606 8 | 285.7
(0 “ 13778 | 681 1{257.1| ¢ 1'|378.0 |58.2| 27518 | 801.5
Tx3Yxy 147y 2208 506 | 8312|1167 [16x 7| 2208 | 80.6 | 1122.6 | 138.2
WA WO 5558 | 958 | 9384 (1817 [ ¢ 121 2558 | 85.3 | 1268.8 | 156.5
e 1 292.7 | 40.2 | 1043.0 | 146.4 | ¢ ) 20207 | 402 | 14106 | 178.7
i 4 Bol 3985 | 44.9 | 1144.6 | 160.7| ** 82 398.5 | 44.9 | 1550.0 | 100.0
e % 867.3 | 50.0 | 1248.9 | 174.6| ¢ 867.4 | 60.0 | 1687.2 | 207.7
47 e 840 406.6 | 56.1 | 13407 | 188.2| ¢ 82 406.7 | 55.1 | 18205 | 2240
i 3l 447.2 | 60.4 | 14348 | 2014 | ¢ § 447.3 | 60.4 | 19503 | 2400
" 90l 488.3 1 65.7 | 1526.7 | 214.3 | *¢ 9| 4884 | 65.7 | 2077 4 | 255.7
e £ i 530.8 | 71.1 | 1615.9 | 2z6.8 | ¢ § 530.9 | 71.1 | 2201.1 | 27000
" “ 15743 |76.6 | 1702.8 [ 280.0| ** 1’| 5745 | 76.6 | 23220 | 285.8
72 8%x 18 x 1 220.8 | 30.6 | 1463.2 | 160.4 |20 x 74| 220.8 | 30 6 | 1854.8 | 188.2
S iz L5 235.9 | 85.3 | 1655.1 | 181.4 | ** 255.49 | 85.3 | 2099.4 | 207.4
“ € 3120281 40,2 1843.0 | 2020 ¢ Fl290°8 | 402 | 2339.4 | 5311
u“ 0013086 44.9 | 2026.6 | 2221 | ¢ 85/ 39806 | 44.9 | 2574 2| 2542
¥ ¢ 311867.4 | 50.0 | 22064 [ 2118 | * 3}| 3675 | 50.0 | 2804.4 | 2770
“ 6 921406.7 | 55.2 | 23827 [ 2611 | ¢ 221 4068 | 55.2 | 3080.5 | 2003
W 3| w3l 4474 f60.4 | 25607 | 280.0] ¢ $3( 4475 | 60.4 | 3951.4 | 821.1
' gl 48805 | 65.7 | 27205 | 208.5 | ¢ %2 43806 | 65.7 | 34685 | 3426
£ 3615310 (711 | 28881 (3165 ¢ 4§ 5312 | 71.1 | 3680.5 | 3695
hi 1] 5674.7 1 76.6 | 3049.1 | 842 ¢ 574.8 | 76.6 | 8888 3 | 984.0




CAMBRIA BTEEL.,

DIMENSIONS FOR Z-BAR COLUMNS,
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CAMBRIA STEEL.

DIMENSIONS FOR Z-BAR COLUMNS WITH
COVER PLATES

s Cover Plates. |
m:ﬂ ;i::h Thick-| P d H ] k 'm

E—B:rl. Width. nn‘?&

Column,

Tnch, |Inches.| Tnoh. % Tnches, | Tnches.| Tnches. | Tnches. | Tnches.| Inches.
AEAEIRAE 1 R
< PR L I I
i (1 e g {gt_s [ (23 "
o |13 w | SHIBR N | o«
an | g LI Raimns) L |t
CREARARAE 1 R
e L1 o leglionl o | oul
13 (1 (1 7* 19; w [ i
13 “ “ 72 198 o o ::
AJhmd o4 s |ZRleg | | oa
E:‘Ii‘l “ i & “ ;Q g’gm ‘e i i“
1 Web-plate 4 (5] 19 b 2
7%9-%“‘- 1? ]il % Z 6 ISB o i ::
i A I e
“ i“ “ ; lsﬁ i“ i “
" i“ J " 7 20 “ . 13
“ “ i 7 20% g 13 “
“ (13 ;i “ 7 20& “ i :l
“ “ /g i 7 20& “ “ .
AR ARAEN EAEAE:
lu %) s Tnlaee a | ]
:l l: } :: 7 20 (13 “ :u
L3 L1 mis | 90 [ i 3
“ L3 g [ 7 go (13 i i
i “ “ 2 “ “ “
[ L a e 7 ‘“ “ “
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CAMBRIA BTEEL. 207
PROPERTIES OF Z-BAR COLUMNS.
2
i ¥
l | [

Z-Bar Columns, |z-Bar Columns with Cover Plates.
2B Axis 11, Axis 2-2, Axis 11, Aris 2.2,
Bé = St I !

‘B'E ‘Moment| SectionMoment| Secticn _g“'llaml Section Moment| Section
§._q| of | Mod- | of :lnd- o Bl o Mod- | of | Mud-
alnurtin.nlns.[nm U | eolumn & Inertia.| uwlus. |[nertis. unlus

In | Inst | Ins? | Inst | Ins? In. | Insd | Ins? | Insd | Ins®

1, | 82.3| 103 803 14.8 3¢ [1021.1] 149.2 | 704.7| 100.7

425 | 133 | 908 | 183 | 4 gyl fu [11039] 1508 | 7353 1048
480 | 151 | 121 | 21 (4P 15 11is81) 1705 | 761.8) 108.8
595 | 1811800 | 245 | gah, 3l |1273.8) 1812 | 7904 | 112:9
1,‘{. 63.6 | 1061389 | 26.8 [ 2t 13611} 191.9 | $19.0| 117.0
fa | 61| 2281653 | 209 fgalti, §E (14500 2026 | 847.6) 1211
LEATY 1540.4| 213.4 | 876.2| 125.2
1632.4] 224.2 | 904.8} 129.3
65.6| 16.6(133.0 | 211 1725.9| 235.0 | 933.3| 133.3

§0.7| 21.3 (1652 | 26.2
n2.6| 261 {1972 | 31:2 24 [1014.0{ 150.2 | 715.7| 102.2
1184 | 281|212 | 347 | 4 ypyryl 7n |10945 160.7 | 7443 1063
141.7 | 820 | 2414 | 39.4 | %5 1176.5/ 1711 | 772.9| 110.4
1669 | 37.9 2700 | 441 Jyyn S| Py [1250.9 1816 | 8015| 114.5
167.2| 888 | 276.4 | 46,5 ¥ X H 13449 192.1 | 83011 | 1186
1929 | 438 | 3023 | 50.9 |yabpiase| $8 (1431|2027 | 8586/ 1227
4 [2205 ] 4900|3279 | 55.2 |k % 15195 2183 | 8872l 1267
1609.1| 228,09 | 915.8| 180.8
1700.3| 234.5 | 044.4| 184.9

149.4 | 20.0 | 197.2| 80.1
186.0 | 85.4 | 285.2 | 85.8 84 110942 150.9 | 757.4| 108.2
2252 | 49.4 | 2727 | 415 | 4 ppars| 7 [1176.9] 170.4 | 7860|1123
2356 44.9|280.7 | 45.4 | Torr s 1261.2| 181.0 | 814.6| 116.4
75,4 | 5L5 | 5288 | 508 Jo305 %) 13469 1916 | 843:2) 1905
317.8 | 58.4 | 857.6 | bo.1 [Ye 1434.2{ 202.2 | 8717 1245
32071 | 50.9 {3649 | 59.0 |y piats| §5 [1523.0) 2128 | 9003 1286
363.0 | 66.8|95.6| 639 |rylignl 94 |1613.4] 2285 | 9259 152.7
408.7| 73.9 | 425.8 | 68.8 1705.4| 234.2 | 957.5 186.8
1799.0| 245.0 | 986.1 140.9
288.0 | 46.5 | 818.1 | 44.6 3% 111783/ 169.8 | 708.6) 114.1
8468 55.2 3685 | 518 | 4 gparsl 7o |1263.8) 180.5 | 827.1| 118:2
4091 | 642 | 4189 | 5838 | Gy g 1349.8) 1911 | 855.7 | 1222
4263 | 67.9 | 17| 63.7 | gyl y 7u 1437.8) 201.8 | 884.3| 126.3
4893 | 768 | 487.7| 703 | 5,3 1527.5) 212.5 | 912'9 1504
555.8 | £5.0 | 5332 | T6.9 |yep. 1618.7) 228.3 | 941.5|134.5
5617 | S8.1| 5442 | 80.6 | gk 'y 34 |17104) 284.0 | 6701 | 1386
6289 | 97.7|585.9 | 86.8 1805.8| 2449 | 998.6] 1427
690.7 [ 107.7 | 627.1 | 929 1901.8| 255.7 [1027.2| 146.7




208 CAMBRIA STEEL.

DIMENSIONS FOR LATTICED CHANNEL
COLUMNS.

,k“C -—r‘—“c—j‘
[
ot adt 8
Ry
Ed-E

(S i
l-—-b-—«—'l:-\l'—q

b &9

Weight

e 1 T b a H|le|®|lAa|lm
Foot,

and

Saction — —_—

Fumber. | pounds | Inch. | Inches. | Inches. | Imches, |Inches.| Inches.| Inches,| Inches,

o e
8" 1 g‘gg :gg 3(.4 3« 9.‘:' 2&'58 i 2 (13 % :;:
c17 13.00| .24 " % “ “ 1 “ 12
15.50| .56 @ “ 13 “ 1 “ 1
. agel 2 | e | o | (o |2 e
& |i378) SB | « | w | uw|e|M w1
%g:,z}g :gg ® ® [ 0 %'/2 i }
o 28 2| | g
o “" “" 13
c25 [1628| 40 | “ w |« [ B0 |35
21.25 58 L 3 2] i Qﬂ‘ [ 1‘1;
o (1838 3| o | | e 1
c20 |20.00( .45 :: & :: o 2 :: 1
25.00| .61 208 1%
oo [1age) g8 | o | o |10 o e o
€ i “ i “® “ 7 “
cas gggg 'gg “* “ “ i gﬁ “w %
35.00 :52 “ i “ ® 2 @ Qg
oo (2050 38 | o | o o | g 4% |
ca1 30.00| .51 “ @ “ " " s 2
35.00 :64 “ “ @ “ g% “ gig
40.00 73 “ (13 ‘“* ‘" “ 2
33.00| .40 8.‘/‘§ 7‘!:4 22% G‘E:ﬁ &‘V 5:,;5 %‘ﬁ
15" 35-012 :gg i “ “ “ 43 “ | o
css a8 "] 62 & [ “ i 4 i B
50.00 ne “* I “ w | g @
!-5:00 :Zs o [ “ “ 4 i /




CAMBRIA STEEL.,

209

PERTIES OF LATTICED CHANNEL COLUMNS.

Axis 1-1, | Axis22,
th of Channel Weight
Dey ! (e Moment | Saction Moment B,
and pexFoot Ine:m. [ Modulus, Iﬂ.ﬂ:‘{h. Modulus,
Section Number, l i

Pounds, Inches | Inches® | Inchest Inches,®
8.00 28.0 8.7 27.0 7.3
8’ 10.60 30.2 10.1 3l1.1 8.4
c17 13.00 34.6 11.5 352 8.5
15.50 38.0 13.0 38.7 104
0.76 42.2 12.1 44.0 10.3
vk 12.25 48.4 188 50.5 11.9
c21 14.76 54.4 15.5 56.4 13.3
17.25 60.4 17.8 61l.4 14.4
19.76 66.4 18.0 66.56 16.8
11.26 64.6 18.2 67.6 14.0
g 13,76 72.0 18.0 75.8 158
C26 16.25 79.8 20.0 84.56 17.6
18.75 87.7 21.9 02.3 19.3
21.256 95.6 23.9 28.7 208
13.256 04.6 21.0 824 17.8
2" 15.00 101.8 22.6 100.0 19.2
CcR29 20.00 121.8 2;.0 120.1 23.1
25.00 1414 314 138.1 268
15.00 133.8 268 181.7 18.6
107 20.00 1674 31.6 158.56 27.6
c33 25.00 182.0 36.4 183.3 32.0
30.00 208 41.3 2054 35.8
386.00 231.0 46.2 226.0 39.4
20.50 256.2 42.7 256.9 37.9

12" 25.00 288.0 48.0 2856.6 43,
Cc41l 30.00 323.2 53.9 3356.8 40.5
35.00 358.6 59.8 370.5 54.6
40.00 3p3.8 66.6 406.7 59.8
33.00 625.2 83.4 618.7 76.1
35.00 639.8 B85.3 836.1 78.3
15" 40.00 695.0 93.8 700.8 86.3
cB3 45.00 750.2 100. 763.0 93.9
50.00 805.4 1074 B819.5 00.9
65.00 860.4 114.7 874.3 107.6




210 CAMBRIA STEEL.

DIMENSIONS FOR PLATE AND CHANNEL
COLUMN

¥ fAdeafin i
f i Wi
A }.F" oIl
T ioaleeay
= b o= bS5
SERIES A. o
Size of Plates,
Dopth | giong |
of &r iﬁmk- t b d H ] E A m
Channel L | Width.! ness.
and t
Section RN - T o (A
80. | pounds, |Inches.| Tuch, | Inch. | Inches,) Tnches,| Inches.| Inches,| Inches,| Tnches.| Tnch.
g0 | 8 gg R0 | 4, gz;; }8{; 2% |14 |2, | 1p
105 | © 32 | « | 84104 | 4 | 1p
a" i 0" 3 i “ 315 10;3 n 3 & [?
cl7(180 | « “ 32% 10“ & LEs | e T
. 13 19 “w 10 “w . “ 3
185 | « 56 | « gz 103_-3 @ l1g | @ |1y
“" 13 113 ‘" 10 “ . “ L]
28| B | 6 |81 | %6 | 59| 13% &% | % 24| 1
12256( o 32| o }éﬂ poill 61l el B
7 |1478| w | 37 |ag | 111:2 “ ol | o« | 1n
campm e T ? Al g AR R B
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COLUMNS.

A AT

DIMENSIONS FOR PLATE AND CHANNEL
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DIMENSIONS FOR PLATE AND CHANNEL
COLUMNS.
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DIMENSIONS FOR PLATE AND CHANNEL

COLUMNS.
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214 CAMBRIA STEEL. j

MOMENTS OF INERTIA AND < =2
SECTION MODULI FOR i .
PLATE AND CHAN- & s,
NEL COLUMNS.
o
SERIES A, SERIES B.
Axis i1, Axis 22, Axis f-1, Axis 22,
D??h Weigh é é
i = =
A ik
ook, =] =
- % (R o | sution] 2o | soctin| 3 (2] 20 sction] 20 | soticn
,w' g S ment | Wpd- ment | Mod- g |2 ment Mod- ment | Nod-
3 ;ﬁm‘fmﬂnh;‘hﬂu ';ﬁhofhnium;fmﬂu
Lbs, |mns.In| Inss | Ins® | Tnss | Tnss [Ins/Tn| Insd | Tnss | Insd | Ins?
800l 8 |1l 651! 200|484 [121 | 024 100|215 | 606 155
i ) 789229 | 587 | 184 ;; 821|248 | 72| 172
o | |4 s0| 258 | svo 148 | gl ou7| 28T | 848|189
o) o || =8| = ol.d | 161 | |7| 1078 | 314 | 924 | 205
a | (121107 | 816 | 607 | 174 | = [12] 1213 | 346 [ 10000 | 222
« v 11] 346 | 750 | 188 | « 511353 | 30 | 107.6| 289
w | 3215671 | 37.5 | 80.4 | 200 |+ B3] 19038 | 413 1152 | 256
1050 | 8 34| co.3| 218 | 525 | 131 | 9 }4| 742|228 | 76.5| 17.0
L ] o) 2 57.8 | 145 | || 863 261 | 841|187
ar | © | [l ;2| 270 631 158 |« 155 o8008 | 917 ) 204
Crr) o | s 1028 ) 209 685 | 171 | |7[1120| 326 | 08| 221
7|« o (11140 328 | 738 [ 3855 | ¢ |32|125.5 | 35.8 | 106.9 | 238
« |o |3 107 ] 857 |01 [ 10.8 |« [%] 1895 | 39.2 [1145 | 254
o | (3235038 | 3877 | 815 | 201 |« (33| 1540 | 425 | 1221 | 271
13.00| 8 |34l 737|227 | 565 [ 141 | 0 [14| 78.6| 202 | 83.4] 185
W | |5 845|255 | 619 [ 165 | ¢ f 90.7| 274 | 9L0| 202
| | |3 w6| 283 | 672 | 1658 |« [8¢| 1083 | Bols | 98.6| 210
il |« [fol2072 | 81:2 [ 725 | 181 | |yl 1164 | 889 | 106:2| 26
w | 381107 847 | 7700 [ 1955 |« (1] 3200 | 871 1187 | 253
w | |5 3817 | 570 | 832 [ 208 |« 5] 143.0 | 4014 [ 1203 | 270
a o |827007 | 300 | 8855 | 221 |« [35] 15804 | 4877 | 1280 287
1550 8 34 781 200 | 600 [ 15.0 | 9 34| 830|255 | 805
WO A sso| 26.8 | 654 [16:3 | (@] 95.1( 287 | 971
o |« | 1000 20% | 207 | 177 [ dala077| 819 | 1047
Binl # | [l 1106 825 | 760 | 190 |« gl 1208 | 851 | 1123
7| w | [232377| 358 | 814 | 2058 | » P3¢| 1343 | 884 | 110.9
o | [ 3380 | 382 | 867 [ 207 |« || 1483 | 416 | 1274
w@ |u ;Z 101 | 411 | ez | 2300 | « 831628 | 440 | 1350
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MOMENTS OF INERTIA AND ﬁ

SECTION MODULI FOR o 1
PLATE AND CHAN-
NEL COLUMNS. \
SERIES A T SERIES B.

J S| Amstd. hais 97| 15[ _AdstL Axis 22,

Weight| 2 |22 = &

m‘ ™ lo-‘ Section| lo-t Section | 5 lo—t In-‘ Seetion
29| | dod- | Mot [ Mod- 12 1] g | Mod- | g | Med-
& 3 [mertia "™ [tnertia) ™™ |& |F Mertia] "™ [Inertia,

tbs, [fos/ln.f Tost | Tosd | Tost | Tna? ffos|T.| Tosd | Tnad | Tnsd | Ins®

075 | o 1411014 | 27.0 | 70.6| 15.7 [11]2¢| 1145 | 30.5 L1300 23.8

ol K0 f 174 | 808 | 78.1| 17.4 | |7 1342 | 85.2 | 144.7| 2633

w | «339257) 816 | 85| 101 | « |33] 1545 | 30.9 | 15816 | 288

w | af7l 508 | 884 | 93.4| 208 | «|7%|175.5 | 4.6 | 17255 | 314

w |« 321600 | 42.2 [ 1010 224 | = |1a|197.1| 49.3 | 18623 | 830

w | wi%l 1872 | 460 [ 1085 ] 201 |« éalﬂ.ﬁ 51.0 [ 2002 | 36.4

w |« {8 o672 | 50.0 [116.1| 25.8 | « |34] 225 | B8 | 2141 | 889

w | «|5F 2256 | s3.9 1238 2755 | » ﬁma 63.6 | 227.0| 41.4

w | w154l 2455 | s7.8 [ 1813 | 2002 | |34 2007 | 6314 | 2418 | 44.0

1295 0 07l 107.6 | 287 | 76.3| 17.0 |11 (3] 1207 | 322 | 1440 | 28.2

Wl ﬁ 1236 | 324 | 83.9| 18.6 | “ | 7| 110.4 | 86.8 | 157.9| 287

w |« 381t 362 | o5 | 203 | « |44 1607 | 415 [171.8| 31.2

oo fu f 1575 | 40.0 | 99.1| 2200 | « | 7| 1817 | 46.1 | 1856 | 338

w |« 131750 | 438 | 1067 | 28.7 | «+|34| 20833 | 50.8 | 1905 | 36.3

w | f%l 1038 | 476 | 1143 | 254 | | F| 2257 | 55.6 | 213.4 | 888

w |« 20155 | 515 | 1219 | 221 |« |24| 2187 | 60.8 | 227.2| 41.3

« | =il 2318 | 554 | 12905 | 288 | «¢ |$5| 2725 | €5.1 [ 2111 | 4838

w |« 821557 | 502 | 187.1 | 30.5 | «¢|94| 20619 | €9.9 | 255.0 | 464

14.75] 0 3zl 113.6| s0.3 | 81.5| 18.1 [11|34] 126.7 | 83.8 | 156.3 | 28.4
(% 1006 | 360 89.1] 1958 | || 146.4 | 38.4 | 170.1 | 809

o | w8168 377 | 967 | 215 | « |34|166.7 | 43.0 [ 184.0| 3855

w | |5 16355 415 | 1043 | 232 | | 7| 187.7 | 47.7 [ 197.8| 86.0

w | «[E1812] 453 | 1119 | 249 | «|15| 20033 | 528 | 2117 | 3855

o | o |3 19000 | 401 | 11955 | 2655 | « || 217 | 570 | 2256 41.0

w | (3221874 5300 |127.1 | 28.2 | « |84| 2547 | 618 | 2304 | 435

w | liFi 2578 | 568 1547 | 200 | o« (412785 | 665 | 2583 | 46.1

w | w43 25777 | 60.6 14233 | 816 | # 348029 | 713 |207.2 | 486

17.25| 0 14| 119.6| 819 | 85.9| 19.1 |11]34] 1827 | 85.4 | 167.1 | 0.4

W u 45 1356 | 85.6 | 95.4 | 20.8 | |§%|152.4 | 40.0 | 1810 | 529

w | w37 9503 | s0.3 1011 | 225 | ¢ |821 1727 | 44.6 [ 1949 | 354

w |l 1605 | 431 [ 1087 | 242 | « |7l 193.7 | 40.2 | 2087 | 380

w | it 1s7a| 468 | 1162| 258 |« )15| 2153 | 53.8 | 2226 | 405

w | alE o054 | 50.6 | 1 75 | « | % | 2377 | 58.5 | 236.5 | 43.0

w | wl82 ooy | 5e4 | 1314 | 202 |« |24] 2607 | 63.2 | 2503 | 45.5

w | o|fh| 28 | b8z 101 | 309 | « [4§2845) 679 | 2612 | 48.0

w | wld2logy| 621 | 1466 | 52.6 | « |35 30810 727 | 2781 | 50.6

175 | 0 iz 125.6 | 335 | 903 | 20.1 [11]3¢| 1387 | 87.0 | 178.2 | 324

WOl el 30re | 371 | oro| 28 | ¢ |ve| 1584 | 4155 | 19200 | 819

w | i@ 1seg | 208 | 1055 | 254 |« |84| 17807 | 46.1 | 205.0| 37.4

w | w3755 | 446 | 1181 | 2500 |+ || 199.7 | 5027 | 2107 | 40,0

w | (B 3032 | 4813|1207 | 26.8 | « [13] 2218 | B5.3 | 233.6 | 425

w | o lS211a] 52012838 | 2855 | « || 2437 | @00 | 247.5| 45.0

w | (B2l 5504 | 550 1359 | 802 | |84 266.7 | 64.7 | 2613 | 475

w | «li}| 21058 | 50.7]| 1485 | 819 | « 31| 2005 | 604 | 275:2 | 50.0

w |8 25071 6355 | 1511 ! 836 | «'df| 8149 | 741 | 28011 526
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MOMENTS OF INERTIA AND

i
~

PLATE AND CHAN-

SECTION MODULI FOR

NEL COLUMNS.
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MOMENTS OF INERTIA AND
SECTION MODULI FOR
PLATE AND CHAN-

ol db
[

NEL COLUMNS. J
SERIES A. SERIES B.
"3“ | st Axis 22, 4| Austt Axis 2.2,
ot [ Welght| (3 F =
aud "‘:{ IH Mo- Mo- i Mo- Mo-
Saction ?gmntm{“mt Sulion“gm“ Section papy | Section
Hum- 21| o | Mod- | Tgp [ Mod- |2 |5 Mod- Mod-
e B |2 nertia,| W98 fingrtia,] vlus. |3 3 aortia,| 0l0% Ipnargia | ulue
Ibs. [Tns.(Tn,| Tngd | Tns? | Insd | Tns® [ns/Tn Tnsd | Tns® | Tust | Inssd
18.25 |11 {14l 212.8 | 44.7| 147.91 260 |13 |34] 2837 | 40.2]204.3| a7.6
o ke ﬁms 50.7 | 161.8 | 20.4 |+ [3%] 2708 | 863 | 267.2| 411
o | 132 5760 | 66.6] 175.6 | 319 | |41 30870 | 634 | 200°1 [ 446
o | o | ]fsmw 62.6| 189.4 | 344 | 738871 | 705 31300 482
c 20| “ |“ |a3130| o6 2083 | 37.0 |« |12 3882 | 77.6|835.0] 51,7
w |u ;'5 377.9| 747 | 2173 | 395 | « | %) 4203 | 848 | 3588 | 552
w (w82 5135 | so.7 |28 | azo [« |28 a7is | o0 |Bsi6| 587
w fu ym.n 86,7 | 214.9 | 445 | = [14] 5147 | 99.2| 4045 | 622
w lwldilas7s | 92.9]258.8 | 47.1 | [34] 5580 | 1065 | 427.4 | 65.8
15.00 |11 [141 219.5 | 46.2[155.4 | 28.3 |13 |34] 200.0| 50.7|258.5 | 0.8
e ?m.o 52:21169.3 | 80.8 | ¥ || 278.0 | 57.8 [ 2814 | 433
w | ldZloggio | 5801 | 183.1 | 8333 [+ [32] 81601 | 640 |304.3| 468
w fu t,smz 610 | 197.0 | 858 | |7 8558 | 72.0|827.2! 503
w | lddasn | 70.0 | 210.9 | 883 [+ |15 305.4 | 701 | 85001 ] 530
o | lmtassy| 760 | 2248 | 4009 | 75| 4365 | 86.2|573.0| 574
o |widllaon7| 821 | 238.6 | 43.4 |« [85] 4787 | 934 |595.8| 60,0
s Lo 380571 | 8801 | 252.4 | 450 | ¢ (13! 5210 [ 1006 | 187 | 64k
w lalddgoe7 | 002 266.3 | 48.4 | [3Z] 566.1 | 107.8 | 44106 | 67.0
20.00 11141 230.3 | 50.4 [ 175.6 | 31.9 |13 134! 2607 | 51.9] 207.0] 45.7
w5l o708 | 56,8 | 189.5 | 345 | ¢ || 207.8| 610 31000 | 402
w e 13203000 | 622 | 2083 | 37.0 [ (23] 33570 68.9|34238 | po7
o {7 8360 | 650 | 217.1 | 395 |« |l 875.1 | 76.0|365.7 | 563
w [ |X2370.0 | 74.0 | 2310 | 4200 [+ [13 41572| 83.0|3s806] 508
oo Lo 614049 | 80.0 | 2449 | 445 | % 456.3| 90.1|411.5] 63
w [ (B2 4405 | 86012588 | 47.1 |+ 32| 4985 | 07.5)4843] 668
o L iitiaza0| o109 2726 49.6 | (1315417 [ 1044 | 457.2| 703
w [wldgi5145] o8l | 2865 | 521 [+ .0 | 111.6 | 450.1 | 730
25.00 |11 |14 250.1 | 545 19406 | 854 | 13|14 2805 | 50.1|333.0( 1.4
| 1 0006 | 60.4| 2085 | 37.0 | ﬁsl?.li 66.0 | 856.8 | 54.9
w v 323w 62| 2023 | 4004 | v (32 35577 | 730 370:7 | bsid
o Lo 18558 | 72,0 | 236.1 | 429 | |7 ] 3040 | s0.0|402.5] 610
o Lo (123598 | 78.0] 25001 | 45.5 | [13] 43500 | 87.0|425.4| 6555
o Lol iory | 830 2640 | 480 [+ [l 4761 | 941 | 448.3 | 600
wo|w6dg03 | 89.8 | 277.8 | 50.5 | (841 518.8 | 101.1 | 4712 | 72.5
“ | 344067 | 9058|2006 | 550 |+ |4F1 5615 | 1082 | 4941 | 760
w Lo 32 nses L1018 | 5055 | 56,6 | |3%] 605,71 115.4 | 517.0 | 7005
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SECTION MODULI FOR
PLATE AND CHAN-
NEL COLUMNS.

SERIES

Weight|

B | Width of Plsia

F

Axis 1-L

A.
Axis 28

Mo-

ulus,

ment ld,n

Mo-
ment

i

I’H&iﬂmt

=
&
"

MOMENTS OF INERTIA AND

S
oL

T BERIES B.

Axis 1-1,

B.
Axis 24,

Mo-
mant
of
Inertia,

Bection
Mod-

ulus.

Mo~
ment | "

N
g

10"
¢ a3

B S e e aatasty | B | Thickness Plate,
E5ES
o
ZI92 nR8Ee

i S e e
$88RaREEsREg SnsE
Esgyne

&
-
otk bvhhi‘béEE

g
et
——

[
tes
EEEegzyas

P e N e
227
mRO:
EReS

1)

£E

EEHSES
P

&

SEEE

Bsg3zs

238,

i

R P P PR I

1

£F

a SYDEEAEE QRDREA
B EEECERC BIZTRRRER BARARCEEE K

o W

o

a5 &

3 | B (Thickness Plaa,
g

PR S R S
B
&

|




CAMBRIA STEEL.

219

MOMENTS OF INERTIA AND
SECTION MODULI FOR
PLATE AND CHAN-

‘ﬁ >
% A

b
NEL COLUMNS.
o e TSN W e e e . iy T
f _ SERIES A. SERIES B.
,3“ . élg _ Axis L, Auis 2.2, é é Axis 11, Axis 22,
I .
="
-~ Mo- : Mo- — Mo- Mo-
O o |5 13| mort | S0 w3 | ]t | S0 ment |
Saction ;.mfmuu,n;{hnzugélﬂfi ulus, |, of | ulus,
'“'m e 2 o
Lbs, (Ins.|In.| Ingt | Ins? | Inad | Ing? |Ing(In.| Inst | Ins? Ins“l Ing.3
20,5 |14 34| 518.9] 83.01371.3| 53.0]16 (1| 556.4] 80.0! 519.3] 68.7
| o |fs| 557.0) 93.1|309.9( 57.1 35,3} 100.6 | 592.0| 74.0
gl Ve 2 639.3( 103.3 | 428.4 | 61.2] “ 715.8) 112.8 | 634.6) 79.3
w | 5] 7301 113.4 | 457.0 | 65.3] * 797.8| 123.9 | 677.3| 847
w | e Bgl 808 4f 123.6 | 485.6 | 69,4 | 8815 135.6 | 720.0/ 90.0
o | ool 878.0 1338 | 514.2| 73.5)] 066.9{ 147.8 | 762.6 05.3
: s | e foal 0541|1400 | 5428 | 77.5 | | 94(1058.8] 159.1 | S06.8{ 100.7
s | e 5 1081.6) 150.3 | 5714 | 816 | [3111142.4] 1708 | 848.0] 106.0
s | [851111006) 1645 | 509.9 | 85.7 | ** [34]1252.7 182:6 | 890.6) 111.3
250 |14 %] 550.7| 88.1|400.9| 58.6]16/|14| 588.2) 011 6108 76.4
o e %l e10.7] 8824385 627 667.1] 105.7 | 653.4) 817
o | i8g) 690,11 108.3 | 467.1 | 66.7 | « 747.6 117.3 | 696.1| 87.0
o | M Ifs]| 7619|1184 | 495.7 | 70.8] ¢ $20.6/ 125.9 | 738.8| 924
B u | 835.2| 128.5 | 524.3 | 74.9| « 918.3 140.5 | 7814 97.7
€ 41| « | «|¥| 909.8 188.6 (5529 79.0] « .| 152.2  824.1| 103.0
w | wiog! as50] 1488 | 614 | 83.1 | « |3411085.6] 163.0 | 866.8( 108.4
o | = |31110634] 150.0 | 610.0 | 87.2 Q’ 1174.2) 175.6 | 909.4| 113.7
w |« 18701142 41 109.3 | 638.6 | 91:2| « |95 112645] 187.3 | 952.1] 119.0
30.0 |14 (4] 585.0) 8.7 |d50.2| 64.3|16[14| 6234 007 | 675.7] 845
oo ||| 6549/ 108.7 | 478.8 | 8.4 7023 111.3 | 718.3| 89.8
« | wi8gl 72581 113.8 | 507.3 | 72.5] * 782.8( 122.8 | 761.0[ 95.1
o | ] || 70711238 [ B350 | 766 864.8] 134.3 | 808.7| 100.5
4}9’ w |« |ig| 870.4| 1339 | 564.5 | 80.6] 0485 145.9 | 846.3] 105.8
0 4l) |l o45.0{144.0 | 593.1 | 84.7 | «|%[1033.9) 157.5 | 8%0.0{ 1111
| w | Bgi1021.1| 1641 | 6217 | 88.8 | « [32[1120.8! 169.2| 931.6) 116.5
« |« | 10086] 1643 | 650.3 | 92.9| «« |1§11200.4) 180.9 | 074.8 121.8
wo | e 18210177,6 174.5 | 678.8 | 97.0| ** |4411209.7 192.6 |1017.0) 127.1
350 |14 /14| 6213 99.4 | 60| 60.3|16|34| 6588/ 1054 | 7836 917
i et g 600.3 109.4 | 5184 | 73.4] 787.7| 1169 | 776.3) 97.0
] o | w32 760770319.3 | 542.0 | 77.4| o |42] 818212873 | 818.0) 102.4
Cqon| | lysl 83251208 570.6| 8L « 000.2 129.8 | 861.6| 107.7
e 1% w o |u 905 8| 139.4 | 599.2 | 85.6] 083.9| 151.4 | 904.3| 113.0
€ 4l « | «|d] os0.4l140.4 | 627.8 | 80.7] « | % |1060.3) 1620 | 946.9] 118.4
w | 10211056.5] 159.5 | 656.4 | 938 ** |8411156.2| 174.5 | 989.6] 128.7
w | # 11340/ 169.6 | 64.9 | 97.9| « |4{1204.8| 186.1 | 10323 120.0
w | o 2i1918.0) 179.7 | 713.5 | 1019 | « [35]1335.1| 107.8 | 1074.9| 184.4
. 40.0 |14 4] 656.5) 105.0 [ 520.1 | 74.3|16|34] 6040 111.0| 792.1] 99.0
w | 725.5| 114.9 | 548.7 | 8.4 | ¢ || 772.9] 122.4 | 831.8) 104.3
« | @2 qonel 1240 | sr7e | s2s | |3 &said| 1830 | 877.4] 1007
qan | | “ |7 86771348 | 6058 | 86.6] « ﬁ 9354/ 145.3 | 920.1) 115.0
ca1| “ | fle] 900148 | 6504 | 90.6] « 135110191 1568 | 962.8 120.8
| | ]1015.6 1548 | 6630 | 947 | + 11045 168.3 | 1005.4) 1257
oo | (8217001.7) 1648 | 6016 | 98.8 | ** [55|1191.4| 179.8 | 1048.1| 131.0
u | [thiinee2 178 | 702 [ 102.9 f ¢ [1411280.0 191.4 [1090.5)] 136.3
X B A 1248.2° 184.9 | 748.7 ' 107.0 1 ** "2411370.3' 203.0 11334 1417
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220 CAMBRIA STEEL.
MOMENTS OF INERTIA AND @ o
SEOTION MODULI FOR fins
PLATE AND CHAN- e
NEL COLUMNS. J <
SERIES A. SERIES B.
Axis -1, Kus 02| 1 hais i, Axis 22,

Depth § ]

i weightt £ || ¥ EIE™ ¥o-
oy !w Ele m:t Bection mn‘;l-t Section & ment | Section| popg | Boction
gad | Fook. (%18 MR | yog | MR | e |5 | B TR | Mo | TGP | Mod-
Fom- 2 |78 Tnertia.] WUS. |[nortin,| WU |5 1% mortia,| 1IUS finortia,| UIUS.
ber. B a8 E 8

Lbs, |Ins.In.| Ins# | Ins® | Insd | Ins® [Ins.|In.| Tnsd | Ins?® | Inst | Ins?®
3.0 |17 1241378.9| 175.1 | 953.4] 112.2 | 20 | 34115118 192.0 [1525.9| 152.6
T =i 1612, L5 . < ; A . .

o | i12.0] 100.5 [1004.7 | 118.2 | ;'?16631 210.2 [1609.2] 160.9
167 4 | Paeies| 2058 10557 1202 | « 2gsa6'0) 2284 16925 1693
o o i 1783.4| 221.2 |1106.8| 130.2 | ** g 1988.1] 246.6 [1775.9) 177.6
« | |82020.0| 236.7 [1158.1] 136.2 | /Emm.g 961.9 [1859.2/ 185.9
“ |« |3E20686] 250:2 12004 | 1423 | « | 28182 28571 19425 194.3
w |« (3290075 267.6 [1260.4] 148.3 | « |45 2487.1| S0L.5 [2025,9| 202.6
85.0 | 17 [841308.5| 177.0 | 971.7| 114.3 | 20 | 3¢{1526.4| 193.8 [1557.3! 155.7
wo | ﬁlm.a 192.3 [1023.0| 1204 | ©* | 16827 | 2120 1640.7| 1611
ase| | [Raesr2) 207.7 [10747| 1264 | 4 | JGI8415| 250.2 |1724.0{ 172:4
P S Jilrss) 2280 1125.1| 1824 | | Tl2002.7| 248.4 [1807.3] 180.7
o b5 1937.5] 238.5 [1176.4| 138.4 | ** ,%2160,5 2066.6 [1890.7| 180.1
Lo i ;;zmz 254.0 [1227.7( 14404 | | 13/2332.8] 284.9 [1974.0{ 197.4
o | 132100007s| 960 4 |1278.8] 150.4 |« |34|25017 | 303.2 [2057.3] 205.7
40,0 | 17 [2¢/1448.7| 184.0 [1030.9| 122.3 | 20 |2¢l1581.6| 200.8 [1674.6] 167.5
o 5818 109.3 [1091.2] 1284 | © | 7l1737.9( 219.0 [1757.9] 175.8
15| o | [Haned) 2146 23] 1304 | 1211806.7| 257.1 [1841'2] 1841
o%sl ¢ |« |psaz 2209 [1n93a 140.4 f o 7.0| 255.3 [1924.6] 192.5
o | B20007 545.3 [1244.6] 146.4 | « | 82122017 278.4 [2007.0/ 200.8
« | ({Hl218e.4) 2607 |1205.9| 152.5| + |1 2888.0| 2017 [2001:2] 2091
“ | [%4j2217.6) 276.1 |1347.0| 1585 | “ |342556.9| 300.9 21746/ 217.5
5.0 |17 [3¢1508.9| 191.0 [1105.4] 130.1 | 20 | 3¢{1636.8| 207.9 |1785.6] 178.9
w1 | f1687.0| 2062 |1166.8( 1861 | ¥ | 73/1798.1) 225.9 1871.9| 187.2

wry | [Birs| 2 1207|1421 | ¢ %1951.9 2440 [1955.3| 1955

oeal. 1 ﬁ‘wﬂ&d 2367 [12589| 1481 | « | 121131 2621 208816/ 208.9
w | (3200479 252.0 [1810.2] 1542 | * [2%(2276 0| 280.2 [2121.0 212.2

u fu ;flmo.s 267.4 (13615 160:2 | | §312443.2| 2084 (22053 2205

o | [32sus| 2528 |14126) 1662 | « |5261211 816.6 2288.6| 22819

50.0 | 1713¢'1559.1| 198.0 11165.3| 137.1 | 20 | 3¢f1692.0/ 214.9 [1594.9/ 189.5

2 i’ 11692.2| 213.2 |1216.6 143.1 | ** 1848.3| 282.9 [1978.21 197.8

we| | Bdusonis) 22814 [1267.7] 1491 |« [3512007.1] 250.9 120615/ 206.2

o83 o |u |06 2155 1317|1651 | ¢ |I612168'3) 2680 [21440| 2145
w | 13801081 | 2588 (1370.0| 1612 | ¢ | 3%/2382.1 | 2870 22082 2228
| |fiiz2ms) 2742 1ot 3| G672 |« |452498.4] 3052 (2311.5) 231.2
w | |d2osgi0] 2805 |1472.4 | 173.2 | ¢ |3412667.3| 323.3 [2304.9| 23905
55.0 |17 |24 1614.1) 205.0 [1223.4| 143.9 | 20 | 3¢1747.0| 221.9 [1908.8] 190.9
L el 201 11747 | 150.0 | | {5l19083( 2308 [a0801| 2082
wse| ¢ | e ssus| 2352 |1825.7| 156.0 | « | 1420621 | 2678 (2165.5] 216.6
G B3| o |o|fal20086] 2504 [1576.8| 1620 | « | 752208.3| 275.8 [0248.8] 224.9
Lo 18201581 265.6 [1428.1 | 1650 | ¢ |85/2387.1| 20a.8 (239271 | 2332
| [3h22008| 2509 14704 1740 [+ | 1825634 ] 3110 2155| 241.5
o HO182'2443.01 206.1 (1580.41 180.1 | * %272‘3.3 330.0 |2495.81 240.9




CAMBRIA STEEL. 221

SPACING OF CHANNELS FOR EQUATL MOMENTS
OF INERTIA ABOUT THE TWO REC-
TANGULAR AXES 1-1 AND 2-2,

o | Weigne| 5 Depth | Welght | Area of
por ft. fasation o | peeh | Setion | |
Saction | Chan- 'gh::f ofons| A | B lootion | ghan- 'gh::f %h::’:
H_:x_:.- nel, iy %n:t- lll:::_:.l» el | YR S
Inches.| Pounds, |3q, Ins. Inches. Inches. Inches.| Pounds, | 8q. Ins, [Inches.| Inches,
c5 | 3 | 4.00/1.10/1.20!3.08|C 25 18.75| 5.51/4.37| 8.85
u | | 899 i.%g 117 %ggl | w9195 6.254.22| 6.58
co | 4 | s25/1.55/2.08/3.02(°2°| 2 (1328 289/5.02) £9%
v x| 825184 133380I « [« 130,00 5.88/5.14 7.46
w | « | 7.25/2.18/1:88/3 w | « (3500 7.35/4.83 7.31
¢13| 5 | 6.501.9572.794.75
x 9.50.2.88/2.57/4.49/C 38 | 10 |18.00) 248038 8.80
11.50 3.38 54.39| . | “ 95.00 7_35!2'&5 8.14
‘ w | « 30,00 8.82/5.41 8.01
c17| e | sool2.3slasisse |  [B500|10295.18 7.94
# & 110.503.09 3.20 5.29
« |« (13,00 3.82(3.08/5.16
“ | % 15.504.562.00 5.10{Cc41 | 12 |20.50, 6.03/7.68/10.48
’ l o L gb.oo 71353_06 18.%
« |« |3500/10.29 6.83| 9.59
o217 [ 938288 2s1i84ll « | « ld000[11.76/6:60| O.48
w | o« |14754.34 3.82 5.94
s |« 1725 5.07 3.85|5.85
« | « 1975581 3.49 5.81|C 53| 15 [33.00 9.909.51/12.67
| 1] i gnenesees iass
o2s| 8 |11.25.35402l7.04] « |  [2800/13:34 8.05/15.08
&1 % 11375404 4772(606) ¢ | 50.00/14.71/872(11.92
w |« 18381278 2836991 « | « [85.00/16.188.65 1181
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CAMBRIA STEEL

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS WITH

SQUARE ENDS.

Based on Gordon's Formula P= _5’:‘.)12&010‘? Safety factor 4.
1+ 35000 r2
Teast
st 5 T Ratn th in Feet
Leng n Feet.
2 r::. See ‘
tion.
and Gyration.
Section
Womber. | ponds, [Sote [ b | 2 | 8 | 2| 5| 6| 7 |8
g 5.5 1.63 58 19 w7 oas as) 123
3 6.5 1.01 52 23| 2 19 17| 16| 14| 12
B5 7.5 291 52 % | 24| 2| 20| 18| 16| 14
75 | 291 .59 95| 25| 23| 21| 20| 18| 18
4 8.5 2.5 .08 40 28 26 24 » 20 18
B9 | 95 | 279 | 5 3| 81| 20| 27| 24| 22| 22
10.5 3.09 07 37 35 82 29 20 24 2
Ly 975 | 287 | .65 85| a8 | 81| 20| 2| 24| %22
5 122 | 3.60 .63 43 | 41| 29| 86| 33| 80| 27
B13 | 147 | 184 | | 52| 60| 47| 43| 40| 86| 33
| 1225 | a6l a2 44| 42| 40| 38| 35| 33| 30
) M5 | 434 | .8 52| 61| 48| 45| 42| % | 8
B17 | 1795 | 5.07 3 61 | 59| 66| 52| 48| 44| 41
o | 180 | 442 78 54| 52| 50| 47 5 | 42 | 39
r. 175 5.15 6 63| 61| 58| 65| 62| 48| 45
B21 | 200 | 588 | 74 71| 6| 66| 62| 58| 54| 50
18.00 5.3 B4 65 63 6l 8 55 b2 49
o | 2095 | 5.96 82 | 71| 68| 6 | 61| 58| 54
B25 255 6.69 Bl a8 i 6 72 69 65 60
25.25 | 7.43 o1 | 88| 84| 80| 76| 71| €
210 | 631 90 77| | 7| 10| o7 | es| 60
o | 0 | 78 | .88 20| 88| 8| 81| ®| 7| 69
B29 | 300 | 882 | 85 [ 108 [ 105 | 100 | o7 | 92| 87 | 81
3.0 | 10.20 126 | 122 | 118 | 112 | 107 | 101 95
%0 | 7ar | o7 91| 80| 88 80| 76| 73
10" 230.0 8.52 .03 108 106 108 ¥ ™ o) 85
B33 | 350 |1020 | o1 | 126 | 128 | 119 | 115 | 110 | 104 [ @8
40.0 11.76 00 144 141 136 131 125 1i8 | 112
192" 3L5 9.26 1.01 114 112 109 105 102 a7 a3
B4l 35.0 10.29 99 127 124 121 17 112 107 | 106
40.0 11.76 06 144 142 137 133 127 121 | 116




CAMBRIA STEEL.

223

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS WITH
SQUARE ENDS.

Based on Gordon's Formula P“_r%go'g_]i‘ SBafety factor 4.
86000 12
Weight Depth of
Length in Feet, per =y
Foot. -
S, L R
o |10|11 12|18 |14 |15 |16/ 17 | pounas [ *™"
9 5.5
11 6.5 3"
13 7.5 B5
14 | 13 75
16 14 85 4"
8 | 16 9.5 B9
19 | 17 10.5
20 | 18] 17 90.75 >
% | 22 | 2 12.25 Bﬁ
0 | 27 | 24 14.75 13
2lz28l AN
5 1 475
Al el S Rl 172 | Bl7
Bl lalaln u |
3] - )
46 | 43 | 30 | 36 | 33 20.0 B21
46 | 43 | 40 | 37 | 31 | 3 18.00
50 | 47 | 43 | 40 | 37 | 84 20.25 8"
56 62 48 45 41 a8 22.75 B25
61 | 657 | 68 | 49 | 45 | 42 25.95
56 | 53 | 40 | 46 | 43 | 40 | a7 21.0
65 | 60 | 57 | 53 | 49 | 46 | 43 2.0 ot
7% | 71| 66 | 61 | 57 | 53 | 49 30,0 | B29
88 | 82 | 76 | 7L | 66 | 61 | 56 85.0
68 | 65 | 61 | 57 | 54 | 50 | 47¢ | 44 ). 250
80 il 7l 06 62 it bz ! 5 & 30.0 10
92 7 81 i} Tl G 62 &7 . 35.0 B33
05 | 98 | 92 | 86 | 80 | 74 | e | & 0.0
a8 | s | B | % | @] e | 6| s | 8| sts 127
97 91 86 Bl 76 72 67 (i) 5 35.0 B41
109 (108 ( 9 | 9 | 85 | 7% | 74 | 60 | 65 | 400
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224 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS WITH
SQUARE ENDS.

Based on Gordon’s For Ia P 5?1??2,;1 Safety factor 4.
3600002
Least
Depth of | Weight| Area Radins
Beam | per of GM ILength in Feet.
L yra-
and | Fool [Section.| on
Baction
Kumber, [Pounds, 8q, Ins, Inches,| 2 3 4 b (<] 4 8 |9
40.0 1.08 [ 146 | 144 | 140 | 136 | 132 | 127 | 121 | 116
12" | 45.0 1.06 | 163 | 160 | 156 | 152 | 146 | 141 | 135 | 128
B10O5 | .0 1.05 | 181 178 | 174 | 168 | 163 | 156 | 149 | 142
55.0 1.04 | 190 | 106 | 101 | 185 | 178 | 171 | 163 | 155
42.0 1.08 | 154 151 | 148 | 144 | 139 | 133 | 128 | 122
15" | 45.0 107 [ 168 | 160 | 157 | 152 | 147 | 142 | 135 | 129
B 50.0 1.04 | 181 | 178 | 174 | 168 | 162 | 166 | 149 | 141
55.0 103 | 199 | 196 | 191 | 185 | 178 | 171 | 168 | 156
60.0 0L | 217 | 213 | 207 | 20 14 | 185 | 197 | 167
60.0 1.21 | 218 | 2156 | 212 | 207 | 201 | 185 | 188 | 181
157 | 65.0 1.20 | 236 | 283 | 220 | 229 | 217 | 211 | 208 | 195
B109 | 70.0 110 | 254 | 251 | 246 | 240 | 234 | 226 | 218 | 209
.0 118 ) 275 | 260 | 264 | 258 | 260 | 242 | 233 | 224
§0.0 117 | 201 | 286 | 281 | 274 | 266 | 257 | 248 | 238
80.0 132 | 202 | 280 | 284 | 279 | 273 | 265 | 256 | 249
186/ | 85.0 | 2 1.32 806 | 802 | 205 | 280 | 281 | 272 | 264
B113 | %0.0 132 828 | 824 | 319 | 313 | 306 | 207 | 288 | 279
95.0 131 | 346 | 342 | 836 | 330 | 322 | 814 | 304 | 298
100.0 1.31 | 864 | 360 | 354 | 348 | 339 | 330 | 320 | 809
55.0 115 197 | 194 | 190 | 185 | 180 | 173 | 168 | 160
18 60.0 1.13| 218 | 214 | 210 | 205 | 198 | 1 184 | 176
B 65| 6.0 L11| 206 | 232 | 227 | 221 | 214 | 206 | 198 | 189
0.0 1.09 | 254 | 250 | 244 | 237 | 230 | 221 | 212 | 202
20" 65.0{19.08| 1.21 | 236 | 233 | 229 [ 223 | 217 | 210 106
B oya| 10012050 119 [ 254 | 251 | 246 | 240 | 234 | 226 | 218 | 209
75.0| 2206 L17 | 273 | 268 | 264 | 257 | 250 | 241 | 238 | 223
80.0|23.73( 1.30 | 204 | 201 | 287 | 282 | 276 | 270 | 261 | 254
20" 85.0 125.00 | 1.37 | 8909 [ 807 | 302 | 207 | 290 | 283 | 275 | 266
B121 | 90.0|26.47 | 1.36 | 828 | 8% 314 | 307 | 300 252
95.0127.04 | 1.85 | 846 | 843 | 837 | 431 | 324 | 315 | 307 | 206
100.01 20.41 | 1.34 | 364 | 361 | 3556 | 849 | 340 2 | 321 | 812
80.012332| 1.36 | 280 | 286 | 282 | 276 | 271 | 264 | 256 | 248
24" | 8502500 1.83 [ 309 | 306 | 302 | 295 | 289 | 281 | 273 | 264
B 80| 90.0|2647| 1.51 | 328 | 324 | 310 | 313 | 305 | 207 | 288 | 278
950 | 2794 1.30 | 346 | 342 | 336 | 330 | 822 | 313 | 308 | 28
1000 2041 | 1.28 | 364 | 360 | 854 | M7 828 | 817 | 807




CAMBEIA STEEL. 226

SAFE LOADS IN THOUSANDS OF POUNDS
FOR I-BEAMS USED AS COLUMNS WITH
SQUARE ENDS,

50000 @ o oo

Based on Gordon's Formula P (2 Ly ¥y factor 4,
8600012
Weight| Depth of
Length in Feet, per | Beam
Fook. | and
Section
10| 311 12 (183 | 14 | 15 | 16 | 17 | 18 | 1D [Pounds| Kumber,
110 | 105 29 a4 88 83 7 i) 70 . ..| 40.0
122 | 116 110 103 a8 92 87 82 T |aeia | 4501 ARY
135 | 18 121 114 108 101 96 ! 86 . §.0 | B1O6
148 | 140 132 124 117 111 104 98 98 |- < | 6&0
116 | 110 | 105 90 93 £3 83 79 r N NS 42.0
123 | 116 110 104 o8 a3 87 52 7 o | 450 15"
134 | 127 | 120 | 113 | 106 | 101 94 89 84 s | 500 53
147 | 139 131 134 116 106 103 a7 91 |. . .| &0
158 | 150 | 141 182 | 124 | 117 | 110 | 104 97 ein | 600
173 | 166 | 159 | 152 | 144 | 137 | 130 | 124 | 117 | 111 | 60.0
187 | 179 | 171 | 163 | 154 | 147 | 140 | 132 | 126 | 120 | 65.0| 15"
201 192 183 174 165 157 15 142 13 | 127 70.0 | B109
14 [ 205 195 156 1 |ﬁ 168 1568 151 142 [ 135 75.0
208 | 217 | 206 | 197 | 187 | 178 | 168 | 160 | 151 | 143 | 80.0
239 | 281 | 221 | 213 194 | 186 | 177 169 | 161 | 80.C
54 | 245 235 | 226 216 206 | 197 188 150 171 85.0( 15”7
200 [ 260 | 240 | 230 | 228 | 218 | 200 | 199 | 190 | 181 | 90.0| B113
284 T2 261 51 X0 28 219 208 199 190 | 95.0
200 | 287 | 25 | 264 | 252 | 240 | 230 | 219 | 210 | 200 |100:0
58| 145 | 130 | 132 | 125 | 119 | 112 | 106 | 100 95 | 55.0
168 | 160 | 152 | 144 | 137 | 120 ) 122 | 116 | 110 | 104 | 60.0| 18"
181 172 163 1 146 138 151 123 117 110 5.0 | B 66
192 | 183 173 14 155 146 | 138 130 | 123 116 70.0
187 179 | 171 | 164 | 155 | 145 | 141 | 134 | 126 | 120 | 65.0 20"
201 | 192 183 174 165 157 150 142 135 127 70.0 B =3
214 | 204 104 185 175 167 158 150 | 142 135 75.0 i1
246 | 237 219 | 211 202 | 194 | 186 | 177 | 169 | 80.0
o638 | 249 230 | 230 221 2121 202 104 185 176 | 85.0| 20"
il | 262 | 253 | 241 | 282 | 223 | 213 | 2 195 | 185 | 90.0 | B121
986 | 277 265 | 256 24 b | 23 214 195 05.0
300 | 200 | 298 | 267 | 207 | 240 | 225 | 223 | 214 100.0
29 | 251 223 | 213 | 205 | 196 | 187 | 179 | 172.| 163 | 80.0
WO | 245 | M6 | 26 | U7 | 207 | 198 189 | 181 172 | &.0]| 247
200 | 258 47 238 227 216 | 207 197 1849 150 | 00| B 89
282 | 47l 261 | M9 | 20| 208 | 218 | 207 | 198 | 188 | 650
206 | 284 | 272 | 260 | 249 | 238 | 226 | 2156 | 205 | 196 |100.0
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CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR LEAST
AXIS

Bafety Factor 4,

RADIUS OF GYRATION

Size Bize Wﬁ'ght
of of
Angles, Plates, | Column,
Taches. Tchss, | Lbs,perFL.
8 xxy| gx| 21
w o owo Bl 8i.1
“ “ "t “ ’: R(J‘:;
“ % “ 442
“ " < “ ﬁ 495
“ I 23 “ vy
ba A4
Byx2¥gxg| Tx¥| 26 .
bl L 1.8 v 4 i
w w P o« 38 G| a0 254 | 1371 135 | 130
wooow ]r: “ T 48 | 2S 282 | 150 | 156 | 151
e iclets | - i 495 | 145 280 | 10| 177 | 1M
L i“" E"“ “ ?’:j B5.0 16.17 2.78 201 197 | 192
o weal o 821 o9 | 1782 276 | 221 | =18 | 212
el E 664 | 19446 274 | 211 | 297 [ 281
4 4 7.5 21.00 272 261 257 | 250
4 x8 xf| Bx 7.3 | 1086 825 |...| 133|120
(rif S b éﬁ 2 | 128 393 |.. .| 158|354
o B ]!” 511 | 15.02 g2t |...| 183|170
A B IR T e R
4 02 B Veiara 23 | A
w w3l w3 AE| X 314 (. 0] 27|21
“oou « B 03| 5% S0 |2 | 04| 207
4| 217 Sl s
« o g« 3R g5 [ 2pi61 808 [. .| 827|382
« e Bl o« 2| o7 | 284 .06 |. . .| 85088
§ xPxfs| 10xgs| 44 | 1m0 430 [...| 165|162
L L2, 2 i M4 15.94 408 1. .. 196 | 193
R e ,79 629 | 1849 406 |. .| 228 |20
« o 3R o« B oepd | o700 404 |. .o 29|25
‘* " ?"}! * 1’5 79.9 23.53 £08: |aiare 2090 | 285
w o B o« Bl osgh | 2508 400 |. . .| 820 | 315
i « 51 a5 | a0 398 [ .| 850|845
s« e &) o BF | 047 70 .96 |. .| 80 | 874
€ o« 3| « 4§ n28 | wn 398 |. . .| 400|408
. L1 _,r'* EE 120.6 35.48 891 |.. .| 438 [ 482
; ;1 i ; ;g 7 | &4 38 .. .| 466 | 460
x8%x% | 12x 621 | 18.28 500 |...| 205 202
g =¥ if ‘ ‘?: 719 | 21.15 499 (.. .| 261 | 258
“oow « B sie | 2400 407 |00 207 | 204
i " L) A” M4 26,56 49 |.. .| 833 ] 820
g G 54 Jo1 | 20.09 4 100 B | gk
5 | 32 o1 [.o 0| 402 | 88
« w & o« B 55| BN 488 |10 0| 457 |42
“oow ;i " 129.2 | 37.08 488 |71 yr1 | 4o6
i L1 L1 138.5 40.69 484 |. . .| 605 | 499
“ow fg w | s | oo 452 |1 00| pas | ms2
o “ 1564 | 46.00 480 |70 0] s7il bes




CAMBERIA STEEL. 227

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS,

CALCULATED FOR LEAST RADIUS OF GYRATION
AXIS .

Based on Gordon's Formula P .’:!;:J?-‘O}l :
Safety Factor 4. 1 B6.000 1

Length in Feet.

8 | 10 | 12 | 14 | 16 | 18 | 20 | 22| 24 26| 28| 30| 32| 34

=1
=
=
%
&
o
=

=
%
o
=
-
=
=
273
E
3
-
=

T T

2066 | 256 23 | 220 | 208 e
230 | 278 | 266 | 24 | U0 o'
811 | 800 | & 274 246 A

451 | 41 414 | 400 | 984 | A S
219 | 214 203 | 197 | 190 47| 140| 133
254 | 240 | 243 | 236 | 229 | 221 172} 164| 156
080 | 283 | 277 | 269 | 261 | 252 197| 188| 179
824 | 818 | 810 | B02 2221 212] 202
858 | 352 | B44 | 335 | 820 | 814 247] 236| 226
802 | 385 | 876 | 867 | 866 | 845 272 261 249
426 | 418 | 409 | 399 876 298| 285| 273
323 810| 296




228 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

ED FOR LEAST RADIUS OF GYRATION
CALCULAT 0 v

5 1
Based on Gordon's Formula P.—_-‘_‘{{U-‘E-'-D-SF E
Safety Factor 4. + 8600012
Size Sz 'aif“ 1::" Rading of | Radins off  y emgth
of of a Column | Gyration | Gyrstion | 2 o et
Angles, Piates, | Column. | Soction, | Kxisd-s, | ATis22 .
Inches. Inches, |LbaperPt.| 8q. Ins, | Inches, | Inches, | 2 4 | 6
214x1(| Bx 248 | 720 | 110 | 8 9| 87| 82
g x@axx| 8 W3 | b | 12 | 8% | ni| 108|102
il o TR 366 | 1073 | 125 | 82 | 12| 128|192
“ o ]r“ “ 428 | 1240 128 | 819 | 13| 19|18
. (R - (e 476 | 1400| 18 | 337 | 13| 189 | 161
| “ 533 | 1561 | 184 | 8315 | 193] 188 | 181
« o« B o« 3| 5gf | 1739 187 | 13 | 213 [ 208
14 1| sxiz| o264 | 775 | 144 | ss | 96| o4 ot
Pax@axi| A B | S& | Lir | 8% | 19| 17| ais
oo 4:?, “ 290 | 144 | 150 | 32 | 142 | 139|134
“ o :? oy Bl iR | 3| k] |
i " 1.2 LY - T (]
Lis L oo 56.9 16.73 1.50 3.20 208 204 | 198
Wi e pEll ok 63.0 | 1844 | 162 | 318 | 22| 225|218
w oo “ 687 | 215 | 165 | 816 | 20| 216 | 239
woow ié “ ;2 7.0 | 2175 | 168 | 814 | 270 | 266 | 250
4 x8 xf5| 10x 804 | 1140 | 1.62 | 409 140 | 136
T AL ? Qx| foa | B | 16 | 407 167 | 168
L " e 4.1 15.90 1.68 4.04 14 | 18D
o o [ 1'3‘ 614 | 1800 | 171 | 402 220 | 214
woow w 687 | 2015 | 174 | 400 246 | 240
w oo “ 7 | 223 | 177 | 38 272 | 265
w oo [ 826 | 2624 | 180 | 896 290
" L Ly 80.5 26.25 | 1.83 3.04 322 | 815
(SR I if 960 | 2894 | 185 | 892 847 | 830
R %5 e 1080 | 3019 | Lo | 390 371 | 363
3 12x 47.6 | 1898 | 208 | 495 172 | 160
“ xu%"? “ é‘? 569 | 16.60 | 206 | 492 206 | 202
N “ 6.0 | 1936 | 208 | 49 238 | 234
w o L 748 | 200 | 211 | 458 271 | 266
CE i [0 838 | 2065 | 214 | 488 803 | 298
W« “ w07 | s | 217 | 484 835 | 830
W w 013 | 2077 | 220 | 482 367 | 361
W “ 1008 | 3220 | 223 | 480 808 | 392
) Bt (B 1184 | 3478 | 226 | 478 429 | 422
oo [ 1265 | 5798 | 220 | 476 49 | 452
i | s “ 1951 | 896l | 238 | 47 480 | 482
31423 14x 647 | 1808 | 251 | 585 234 | 231
& =% “ i'/" 748 | 2203 | 254 | 583 272 | 269
w oo « 850 | 25.00 | 257 | 581 309 | 306
0, 10148 “ 952 | 27.09 | 269 | 579 847 | 343
woow L 1053 | 8004 | 262 | 577 383 | 379
W e 151 | 3386 | 265 | 574 119 | 415
T u 1253 | 83679 | 2.68 | 532 455
e . 1847 | 2061 | 27 | 570 491 | 486
w oo 0 1445 | 4244 | 274 | 568 526 | 521
(T s 1538 | 4500 | 277 | 566 561 | 555
w oo w 132 | 4800 | 281 | 5.6 595 | 569




CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

' CALCULATED FOR LEAST RADIUS OF GYRATION
. AXIS I-l.

Based on Gordon's Formula P=

Safety Factor 4,

m-—-.
2Ly

36,000 12

Length in Feet.

§ |10 | 12 | 14 | 16 | 18 | 20 | 22 24| 26 28| 30/ 82 34
77 7 65 58 53 .. .n .

06 89 81 4 67 v s .

115 | 106 89 81 . e | s .

134 | 124 | 114 | 105 95 i e ‘

152 | 1421 181 | 120| 110 B i .

171 | 160 | 148 | 136 ( 124 (. . . o by i

180 | 177 | 165 | 152 | 189 |. . . S .

86 81 76 70 65 60 B5 |.a|a

107 | 101 9 88 81 7 64 |4

128 | 121 | 114 | 106 8 9 v e

149 | 141 | 133 | 124 | 115 | 106 Sn Faos

170 | 161 151 | 142 | 132 122 | 113 o/ i g

190 | 180 | 170 | 159 | 149 138 | 128 P

210 | 200 | 189 | 177 | 166 | 154 | 143 ol

230 | 219 | 208 | 195 | 183 [ 170 | 158 ol

249 | 238 | 226 | 213 | 200 187 | 174 o]

181 | 125| 118 | 111 | 108 06 89 | 83

156 | 149 | 141 | 133 | 124 | 116 [ 108 | 100

182 | 174 | 165| 155 | 145 | 136 127 | 118

207 | 198 | 183 | 177 | 167 | 156 | 145 | 185

232 | 222| 211 | 200 | 188 | 176 | 164 | 153

o566 | 246 | 2 | 222 106 | 184 | 171

281 | 270 | 257 | 244 | 230 [ 216 | 203 | 190

805 | 293 | 280 | 266 | 251 | 237 [ 222 | 208

820 | 817 | 803 | 288 | 273 | 257 | 242 | 2%

852 | 340 | 825 | 810 | 204 | 277 | 261 | 245

165 | 159 | 153 | 147 | 140 | 133 | 126 | 119 ..
197 | 101 | 184 | 176 | 168 [ 160 | 151 | 143 e
29| 22| 24| 205 196 | 186 | 177 | 167 Fra
260 | 252 | 244 | 234 | 224 | 213 | 202|192 e
201 | 283 | 273 | 263 | 251 | 240 | 228 | 216 -
822 | 313 | 203 | 201 | 279 | 267 | 24 | 241 o
853 | 543 | 232 | 320 | 807 | 208 | 279 | 266 B
883 | 373 | 361 | 348 | 834 820 305 | 290 Fag
413 | 403 | 300 | 376 | 862 | 346 | 331 | 815 .
443 | 432 | 410 | 405 | 889 | 878 | 857 | 840 0y
473 | 461 | 447 | 452| 416 | 399 | 882 | 865 P
2| 223 | 217 | 211 | 204 | 196 | 189 | 181 143{ 136
264 | 20| 252 | 245 287 220 | 220 ) 211 168| 160
801 | 205 | 287 | 279 | 270 | 261 | 251 | 241 193] 184
837 | 830 | 422 | 313 | 804 | 203 | 283 | 272 228) 217| 207
873 | 866 | 857 | 347 | 337 | 825 | 314 | 302 242 1
408 [ 400 | 8391 | 881 | 369 | 357 [ 345 | 892 268| 255
444 | 435 | 425 | 414 | 402, 380 | 376 | 862 293 280
478 | 470 | 450 | 447 | 435 | 421 | 407 | 3 818 304
513 | 504 | 493 | 480 | 467 | 453 | 438 | 422 B44| 320
547 | 538 | 526 | 513 | 499 | 484 | 468 [ 452 369| 853
sstl o7l soo ! sasl sarl 5151 409 | 42 895/ 378




230 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS,

CALCULATED FOR Lﬁﬁ: ll!l.“}ll..ls OF GYRATION

1
Based on Gordon's Formula P=‘?01—:f]?-
Safety factor 4. 36 00012

Size Size "';f“ of |Radius of | Bedinsol)  y engtn

of of CGolumn | Gyration Gyration in Feet
Angles, Piates, | Column. | Gegtipn, | kis iy, |Azis2-2.| AT Reet.
Inches. Inghes, |[LbsperFt.| Sq. Ins, | Inches, | Inches, | 2 4 | 8
3 x2Y%x 10 x %5 779 | 116 | 407 87
RoxfRsX| 10X 33,0 9.65 | 118 | 405 | 19| 115 | 109
L “ 392 | 1148 | 121 | 408 | 141 | 187 | 130
wo o s 453 | 1828 | 124 | 401 | 164 | 150 | 151
o w « 121 510 | 1500 [ 127 | 3ee | 1s6| 180|172
2% BT ] el 571 | 1674 | 130 | 896 | 207 | 202 | 193
w w3« B @ | 1844| 13 | 301 | 28| 22 |2
314 x 214 x 10 x3{| 281 825 | 13 | 413 | 02| 100| 9
DaxPaxn| 10=% 350 | 1024 | 142 | 411 | 127 | 124 | 119
% Ltz i g 41.6 1219 145 4.09 151 148 | 143
w o« e % 1| un| s | 47 | 15| 17 1n
“w « 12| 546 | 1600 | 151 | 405 | 199 | 195 | 188
“oow “ 607 | 17.86 | 154 | 4.08 | 222 | 217 | 210
% A% L 67.3 19.69 157 4.01 5 240 | 232
e Ly 3 i ; 734 21.53 1.60 3.09 267 262 | 254
SE: L pishy, BB [AL ); 7901 | 2825 | 163 | 3.97 | 280 | 284 | 276
x8 xfy| 12x 416 | 1211 | 158 | 4.91 148 | 143
s T ¢ g 403 | 1448 | L61L | 4.89 176 | 171
sw e | TR aee o Ben IR 1670 FLEE 487 198
IR T T ¢8| 1900 | 166 | 4.85 232 | 225
o f’ . 726 | 2127 | 1ee | 488 260 | 253
ARETIN . (ST 709 | 2848 | 172 | 481 287 | 270
o & 873 | 2561 | 175 | 4.79 314 | 806
by e L %4 4.6 27.75 1.78 4.77 840 | 832
ST j “ 33| 016 | 2086 | 181 | 474 |...| 866 | 358
(DL g o 108.9 | 3194 | 184 | 472 802 | 353
B x8%x 14 x 49.7 | 1461 | 18 | 577 180 | 176
“ “ 595 | 1744 | 201 | 575 215 | 211
et I I€ o 68.8 | 2024 | 204 | 573 249 | 245
[ w« 782 | 2300 | 2 5.71 283 | 278
LA (0 876 | 2.78 | 200 | 5.69 817 | 812
e o 96.9 | 2848 | 212 | 5.67 851 | 845
LI “ 105.9 | 8115 | 215 | 5.64 377
T il il ¢ 34| 149 | 3379 | 218 | 562 416 | 410
L Ll s o5 j 123.9 86,36 291 5.60 449 | 442
SEIY ks /% [ 1325 | 3398 | 2.2¢ | 538 481 | 473
N TS IE | et 414 | 4149 | 227 | 556 512 | 505
B x8x3| 16x%| 612 | 10.78 | 246 6.68 244 | 240
@ bt f‘ iy 7.8 29 60 2.49 6.66 283 | 279
58 L ge “ 834 | 2600 | 252 | 6.61 322 | 318
S ‘f o 99.0 | 2011 | 254 | 6.6l 360 | 356
e o e B 109.6 | 3219 | 257 | 6.59 399 | 394
£a AE 3; L ﬁ 119.8 3H.23 2.60 6.57 436 | 431
S o 1804 | 38.20 | 263 | 655 474 | 468
Saras ;i o j3| M02 | 41| 266 653 |. 511 | 505
£ Sar " 1504 | 4419 | 260 | 651 |...| 548 | 5iz
o w s 1602 | 4711 | 272 | 6 584 | 578
L “ 170.0 | 5000 | 275 | 646 620 | 613




CAMBRIA STEEL. 231

AFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLECOLUMNS. SQUARE ENDS.

. CALCULATED FOR Lio,\(?g' FPDIHS OF GYRATION

l I 1
[ Based on Gordon's For 1 (E;J fﬁ?’ 3
Safety factor 4. I+ 35000

Length in Feet,

10 | 12 | 14 | 16 | 18 | 20 | 22| 24| 26| 28| 30| 32| 34

SEEASEUSENY B5H2SEESNET SRRESESEE SRIETYE
.
.

263 | 253 | 243 | 282 | 221
273 | 261 | 248 | 236

827 | 815 | 303 276 | 262 ;

358 | 346 | 333 | 819 | 8M | 280 260

880 | 376 | 862 | 847 | 852 | 316 | 800] 284

420 | 407 | 392 350 | 343 309

461 | 437 | 421 | 404 | 887 | 869 334

481 | 467 | 450 | 433 | 415 | 996 359

231 218 | 211 | 203 | 195 | 187| 178

268 | 261 | 254 | 245 | 236 | 227 | 218 208| 199 100| 181| 172| 164
206 | 208 | 289 270 | 250 | 249| 238| 228| 217| 207| 197| 188
343 | 334 | 825 | 814 | 803 268| 257 245| 234 212
379 | 870 | 360 | 848 | 836 | 824 | 811] 208| 286] 278 261| 9| 237
416 | 406 | 395 | 382 | B70 | 856 | 842 320| 815| 301 287| 274| 262
452 | 441 | 420 | 416 | 403 | 388 | 374| 359| 34 314| 800| 287
488 | 477 | 464 | 450 | 436 | 420 | 405 B89| 873| 857| 842 B26| 812
523 | 512 | 498 468 | 452 | 436| 419 369 7
559 532 | 517 | HOL | 454 | 467| 449| 481) 414] 396/ 879| 862
b4 | HBL | D66 | 550 | 534 | 516 | 498] 479 423| 405| 883




232

CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS,

CALCULATED FOR LEAST RADIUS OF GYRATION
AXIS (-1

1
Based on Gordon’s Formula P=—‘?—i200%?-
Safety factor 4. +36000
. : st
Sizfo Smfe Wexxght ‘;?" MI;:S of, B(:'zdxu; of Length
0! 0 0] on | byral on

Angles. Plates, | Column. sc:cl{'xﬁn (iyxg'ili Bix3s |- T Euot,
Inches. Inches. |Lbs.per Ft.| Sq. Ins. | Inches. | Inches. | 2 4 | 6
3 x2Y%x1f|12x% | 282 | 829 | 112 | 487 | 102 92
§ =9 % /‘ﬁ 852 | 1027 | 115 | 4.8 | 126| 122|115
« w32 o« B2 o417 | 1228 [ 117 | 483 | 151 146|138
« w2l e Z|ogg3 | 1415 [ 120 | 481 | 174 | 169 | 160
« o« o B 514 | 1600 | 123 | 478 | 198| 192|183
fis e e 610 | 17.86 | 126 | 476 | 221 215|205
«w e B3| o« 521 671 | 1969 | 128 | 474 | 244 | 287 | 226
8Yx2Y%xl|12xY | 208 | 87 | 135 | 494 | 108| 106 | 101
5| 372 | 1086 | 138 | 492 | 135 | 131|126
« e F e B2 447 | 1204 | 14l | 490 | 160 | 157 | 151
« o« Z o« | 511 | 1502 [ 143 | 488 | 186 | 182 | 175
« o« Bl o« 11 5o | 17.00 | 146 | 48 | 211 | 206 | 199
@ o S| Gl o646 | 1898 [ 149 | 4.83 | 236 | 231 | 223
« e« B2« 821 75 | 20094 | 152 | 481 | 260 | 255|246
w e gl o« H 1| 200 | 15 | 470 | 24| 28| 270
g, ek }; « 42| 812 | 2475 | 158 | 477 | 807 | 302|292
4 x8 x5|l4axf! 437 [ 12741 154 | 572 155 | 150
« T TR e Tz 519 | 1628 | 157 | 5.0 185 | 179

e e o gl 600 | 1765 | 160 | 568 215 | &
« o« 1« 11 683 | 20000 | 162 | 566 |...| 244|227
w e oglow w764 | 240 | 165 | 563 273 | 265
« o B2« £71 847 | 2473 | 1.68 | 561 302 | 204
@ e gl 3| 9l9 | 2699 | 171 | 559 |...| 330 3%
« e dp| o« 82| 097 | 2995 | 174 | 557 358 | 349
wo e gl dgl07d | oSLa9 | L7 | 55 . 386|376
« w420 e 4211149 | 3369 | 180 | 558 |...| 413|403
B x8Y%xp|16xf | 518 | 1523 | 194 | 659 |...| 187 183
@ TWETEI e Tag | 620 | 1819 | 197 | 6.57 224 | 219
e gl 2 gige 1ap1al | 200, ) 6641 .. . kh260 | 256
« w131 301 g1g | 2400 | 202 | 652 |...| 205]2%0
@ e mlow %] o4 | 2690 | 205 | 680 |...| 331} 3%
« e B« bg ) 1012 | 2078 | 208 | 643 .| 366 | 359
@ e 4f1 e 45| 1106 | 3252 | 201 | 646 400 | 393
« o« gFl e 3717900 | 8529 | 214 | 644 |...| 435|427
e ggl e 351 1204 | 8798 | 217 | 64l 468 | 461
6 e gzl o« 8211384 | 4078 [ 219 | 639 .1 502 | 494
« e 18] « 38| 1478 | 4336 | 222 | 637 |...| 635|527
6 =x38Y%x3%|18x3% | 698 | 2048 | 242 | 749 .| 253 | 249
“ i =08 fs| 808 | 278 | 244 | 747 |.. .| 204|290
woow 572 « 121 o018 | 27.00 | 247 | 745 |.. .| 834330
“ 13 o f“ 102.8 30.24 2.50 7.42 374 | 369
« w331« BZ| 1139 | 8344 [ 252 | 7.40 |...| 414 | 409
@ e 41 3p 1245 | 3661 | 256 | 7.38 453 | 448
« w471 e« 871355 | 3979 [ 258 | 7.36 492 | 486
w43l e 3§ 1457 | 4286 | 261 | 734 |...| 581) 5%
€ o ga] e 1564 | 4594 | 2064 | 732 [...| 569|563
AL ii 1666 | 4899 | 267 | 7.20 |. . .| 607 | 600
woow s 1768 | 5200 | 270 | 727 |...! 644 637




CAMBRIA STEEL. 283

LOADS IN THOUSANDS OF POUNDS FOR
TE AND ANGLE COLUMNS. SQUARE ENDS.

LATED FOR LEAST RADIUS OF GYRATION
AXIS I,

: 50000 1
\J pralicy
M on Gordon's Formula P 2Ly
Safety Factor 4. 36000 r2

Length in Feet,

10|12 | 14| 16 | 18 | 20 EBQEEHQ_BBO 32| 34

787 7L 08 | T8 = -
08| 80| 80| 72 = . L
ns| wy| 97| 87 2| B &

126 | 114 | 103 . F -
158 | 145 131 | 119 ¥ 3 5
178 | 164 | 149 | 135 s ;:
108 | 182 | 167 | 152 (. . [ !

245 | 230 | 215 186 | 171 -
267 | 251 | 235 | 2190 | 24| 188 .
136 | 128 | 120 111 | 103 88 . o
163 | 154 | 144 | 134 | 124 | 115 | 106 R S 255 F
100 | 180 | 168 | 157 | 146 | 135 . o ol .
217 193 | 180 | 168 | 156 | 144 . o ) .
244 | 231 | 217 | 203 | 189 | 176 [ 163 . L .
270 | 256 226 | 211 | 197 | 183 . .ol F
207 | 282 | 266 | 250 218 | 208 . T .
323 | 807 23 | 256 223 . . 3
349 815 | 206 | 278 | 260 | 243 . . 3
875 | 957 | 830 | 820 | 801 | 282 ) 263 e + .
172 | 165 | 158 | 150 | 142 | 134 | 126 111
206 | 198 | 189 | 180 | 170 | 161 | 152 134
240 | 231 | 220 210 | 199 | 188 (178 157
278 | 263 | 252 | 240 228 | 216 | 204 181
807 | 205 | 283 | 270 | 257 230 204
840 | 827 | 314 | 300 | 286 | 271 [ 256 228
372 | 850 | 845 | 930 | 814 | 208 | 283 52
405 | 891 | 876 | 860 | 843 | 826 | 309 207
437 | 423 | 407 372 | 8% | 256 am
470 | 454 | 437 | 419 | 401 365 326
501 | 485 | 4068 | 449 | 430 | 410 | 800 350
230 | 233 | 225 | 217 | 209 | 201 | 192 175
978 | /1| 262 253 | 244 | 234 | 24 M
817 | 808 | 209 | 280 | 978 | 267 | 256 23
855 | 346 | 836 | 325 | 313 | 801 | 288 264
803 | 883 | 472 T a7 203
431 | 420 | 408 | 305 | 352 | 867 | 853 323
460 | 457 | 445 | 481 | 416 | 401 | 385 i
404 | 480 | 466 | 450 a7 883
543 | 530 [ 516 | GO1 | 484 | 467 | 449 414
580 | BGT | BG2 | N 518 | 500 | 451 4
616 | 602 [ 587 | 570 533 | b13 47




234 CAMBRIA STEEL. 4

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR LER*SI; 'Rlo\DIUS OF GYRATION

B

1
Based on Gordon’s Formula P= ?‘;:ﬁ,
Safety factor 4. 1+ 3500072
Area Teast
8:? Sléo Vet of  (Radius of ngi‘“fwf Length
Angles, Plates, | Column. S:.m ‘iﬂ:&l} Aus22 | 1n Feet,

T Tnchss, Tnhes. _|Tbeper Fi| 8. Ins. | Tuches, | Inckes | 6 | 8 110
7 x8%xf|14x 80.8 | 2378 | 305 | 592 | 202 289 285
& TUATHEISETH ] gis | 2700 08 590 | 332 | 829 | 8t
e Tl “ 1032 | 8024 | 811 | 587 | 872| 268 [ 83
[0 i 19, 8 113.7 93.48 3.13 b.85 412 | 407 | 402
i T D 1247 | 8661 | 817 | 583 | 451 | 446 [ 440
. [ s 1353 | 2070 | 320 | 581 | 490 [ 485 | 478
R ¢ | ;i 150 | 200 | 8 579 | 58| 523|516
TS i) “ 1565 | 4598 | 8 576 | 567 | 561 | 553
w o g2 e« 88| 3666 | 4008 | 3. 74 | 604 | 598 | Bol
S L 1768 | 5200 | 3. 72 | 62| 635 | 627
1 7 8 [ 2465 3. 75 | 03| 209 | 24
T xS If! Tax gl o ol & 7 | 35| 840 | 85
@ A p,’; T zn" 107.0 | 3136 | 8 71 | 386 | 882 [ 87
1 “ B, @ z 118.0 84.73 8. 27 | 422 | 416
i 6 « jb 1204 | 87.98 | 8. 468 | 483 | 456
oo « 37| 104 | 4120 | B 508 | 496
“oow “ §3| 1514 | 452 | 3 548 | B42 | 535
“" i A% 1624 | 47,73 | 3. 588 | b82 | 574
w w 3B e« af ] 7m0 | 5090 [ 8 627 | 621 | 612
n “ “ 183.6 3 666 | 659 | 651
6.8 2 513 | 809 | 805
7 =8=jg|doxfy| 208 2 37 | 352 | 547
“ [ L 110.8 2. 400 | 305 | 880

3!

3.

3

3

3.

3.

2.

SFEnakgEly 85

P
BE

@ " 6 568 | 562 | 6ot

i 53 & 5 609 | 602 | 5

“ i i 170.4 v

“ “ “ 100.4 690 | 683 | 674
. 40 320 | 314

% =Pdxfe| S0xf | 02 869 [ 364 | 858

- -
-
-
- r
-

PHEHWPOBP NANNNNNUNT Sooonossan Mol

fofe 00000 m0g
CRERREEESE BERRSEE2ERE 222232
E4
2

,
-
-
-
-
-

H
2
-

REsxuss cosspssspy g

Jizzizas

-
-
-
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-

£059592013 10101 ¢ o
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CAMEBRIA STEEL., 236

FE LOADS IN THOUSANDS OF POUNDS FOR
ATH AND ANGLE COLUMNS. SQUARE ENDS.

\LCULATED FOR Lﬂgﬂnnlus OF GYRATION

50 000
? — oy
Based on Gordon's Formula P= (B
Safety factor 4. 36 000 2

Length in Feet.

T12 | 14 | 16 | 18 | 20 | 22| 24| 26 28| 30| 32| 34| 36| 38| 40
o079 | 274 | 267 | 260 | 258 206 191) 183 176
818 | 812 | 805 | 207 | 289 236 218 210/ 201
857 342 | 333 | 34 266 246
895 | 887 | 879 [ 869 [ 850 205 274 263| 258
433 415 | 405 5 325 302] 200| 279
470 | 462 1 452 | 441 | 430 855 330 818/ 306

508 | 408 | 488 | 477 | 465 385 858| 845| 832
845 | 635 | 524 | B12 | 499 415 386| 872 858

" §81 | 571 ( 059 | 547 | 534 444 414/ 890| 885

618 595 | 582 | 568 474 442 427| 412
280 | 283 | 276 | 260 | 261 211 195 187| 180
329 | 822 | 815 207 | 298 251 242 223| 214| 206
869 | 862 | 353 | 844 | 835 283|272 252| 242| 233

409 | 400 | 391 | 381| 871 314! 308 280| 269! 250
448 | 439 | 420 | 419 | 407 300| 297| 286

487 | 478 | 467 | 456 | 444 878| 864 838| 325| 813
526 | 516 5| 493 | 450 395 367| 353 840

- b6 | 55 2| 529 | b16 426 304| 881 867
603 | 501 | 579 | 566 | BSL 473| 457 495| 400, 804
640 | 620 616 | 602 | 587 7 454] 437 421
299 | 202 985 | 2 269 255| 216| 208 190 191] . .
g0 | 333 | 82| 36| 807 257 248 2 219] .
882 | 374 | 865 | 355 | 845 290 279 258 247 . .
493 | 414 | 404 ) 803 [ 382 §22 310 287|275/ .
463 | 4p4 | 443 | 482 | 420 855 842 816| 804! . .
504 | 404 | 483 | 470 | 457 | 444] 430 416( 402] 388| 374 346) 338/ . .
oid | 533 | 521 | 508 | 495 | 4S1| 466) 451] 436) 420] 405 876/ 861| . .

. B84 | 573 | 560 | 546 | 532 | 517| 501 485 469] 453] 437 405 890/ . .
624 | 612 | 598 | 584 553| 536 503 496 460 435/ 419/ . .
663 | 650 | 636 | 622 | 606 | 589 572 554| 536 518| 500 465 448/ . .
308 | 801 | 204 | 285 268 258! 240| 240| 230| 221 204| 195| . .
851 | 243 | 835 | 826 | 816 | 806 205, 285( 274) 264| 258 233) 224/ . .
804 | 385 | 876 844| 332/ 821 297| 286 263) 253/ . .
436 | 427 | 417 | 405 | 894 | 881| 869| B56( 343 330| 818 293} 281/ . .
470 | 468 | 457 | 445 | 432 | 419| 406 92| 878| 864| 850 323 310/ . .
521 | 610 | 498 471 | 457| 442, 427| 412 354} 340| . .

562 | 551 | 533 | 524 | 510 | 495 479 463] 447| 431] 415 384| 869| . .
603 | 591 | 578 | 563 | 548 | 632| 51| 409 452| 465 415 300| . .
644 2 | 615 | 602 | 586 | 569| B52| 53d| 516/ 498) 480 445( 428) . .
e | 672! 657 | ed1 | 624 | 607) 588" 570) 551} 532! 513 470! 458' . .




236 CAMBRIA STEEL,

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATH AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED F?‘l} llélﬂll.ls OF GYRATION

1
Based on Gordon’s Formula Pm%-
Safety factor 4. 4350000

Size Size W:IF“ l“r:u wl.:::t of| Radiusof Length

of of Column | Gyration Feet

Angles, Plates, | Column. | gpotion, | AXis 1-1. v

Inches. Inches. |Lbs.perFt.| 8q.Ins, | Inches, 8

x 6x 21 6.79 1.2 81
3 =Sux%l 8=X %8 | 840 | 127 100
1 I a L .1 9.98 1.30 . 119
i“ “ i 39.3 1153 1.33 L35 137
™ “ ;; s 42 15.00 | 136 33 155
N W . 405 | 1449 | 139 | 231 173
@ hiithy BRI el b4 | 1504 | 148 | 229 190
PaxPax| TxH DL | S| 16 | 38 113
“ “" by §2 7.7 1107 1.52 284 134
U . 436 | 1283 | 1.55 | 282 155
“ “ 4 g 49.5 14.50 148 +.50 176
X ¢ dak i 8.0 | 1617 | 1.61 278 196
“ “ g “ 609 17.82 1.65 276 216
it R i 664 | 1946 | 168 | 274 235
{IREE Q ¢ g 7.6 | 2000 | 1T 2,72 954
3 =8 x 8 x é; g78 | 1086 | 167 | 82 |. 133
| “ 42 | 1298| 170 | 828 |. 158
“ " a L] b1.1 15.02 | 178 AT R S 183
i X5 « 12| 580 | 1woo | 176 [ 838 |. 27
i “ “ 64,9 19.02 179 316 |. 21
i " “ 714 20,98 1.82 8.14 |. 255
13 " Lot 7.9 92 1.85 812 1. 208
" “ “ 84.4 24.75 1.89 810 [ 801
“ “ “ .5 26 61 1.92 3.08 |. 824
w ow B e o0 | 41| 195 | 306 | 316
xB8¥%x | 10x 454 | 1336 | 208 | 410 |.. 165
tﬁ “}§ L g 5.4 15 04 2.10 408 |. . 196
13 “" LU 62.9 18.49 218 406 |. . 294
[ ““ LU g 714 21.00 2.16 404 |. . 258
“w “ (0 79.9 23.53 219 4.02 |. . 250
AT i 88 | s | 22 | £Loo |.. 819
“ “ A 96.6 23.40 2.25 208 |k . 840
“ ““ 241 1047 30.79 229 3.96 |. . 378
g S 3 o i 1128 | 8311 | 2382 | 893 (.. 407
" “ A% 120.6 85.48 2.35 SO 4 . 438
“ “ i 34| 1289 97,74 2.38 #89 .. 464
x8W x| 12x3¢| 621 | 1823 | 256 | 501 |...]|. 225
“ o L] 719 21.15 2.59 4.99 c . 2651
I “ “ 816 24.00 262 497 . . 207
“ “ “ 01.4 20.86 2.65 4.95 b - 832
“ “ K 101.1 20.69 2,68 49 § » 367
“ “ W 4l 1105 32,48 271 4.91 z + 402
PR } o 4207202 | 8529 | 274 | 4.88 3 A 436
& i 33 s 3411202 | 37.98 | 277 | 4.8 |...|. 470
w w42l e M) qags | 4060 | 280 | 484 |.o .| . |68
“ “ “ @ 147.6 43,46 283 4.82 » | 536
“ “ i 1664 46.00 2.86 4.50 . b69




CAMBRIA STEEL.

237

CALCULATED FOR RADIUS OF GYRATION
AXIS 2-2.

: 50 000
Based on Gordon’s Formula P?@ﬂ-l?
Safety factor 4. + 30002

 LOADS IN THOUSANDS OF POUNDS FOR
TE AND ANGLE COLUMNS. SQUARE ENDS,

Length in Feet,

12 | 14 | 16 18| 20| 22| 24| 26| 28|
| | @
95 | o2 so 85 82 7 71
5| 113 | 109 | 105 85
130 | 126 | 121 101
147 | 142 | 137 114} 1
163 | 158 | 152 127
180 | 178 | 167 138
88| 86| 88 7
100 | 106 | 108! 91
120 | 126 [ 123 108,
19 | 146 | 142 1
160 | 165 | 160 140
188 | 183 | 178 156
207 | 202 | 196 171
295 | 220 | 214 186
244 | 237 | 21
120 | 126 | 124 111
158 | 160 | 147 132
177 | 174 | 170 153
201 | 197 | 198 173
220 | 215 193
247 | 243 | 27 212
; 270 | 264 | 250 21
: 202 | 986 250
ﬁ 314 | 307 | 800 268
835 | 328 | 821 285
?g 161 | 160 | 157 17
; 198 | 1% | 175
g 203 | 221 | 218 08
| <354 | 200 | 247 230
) 284 | 280 | 276 257
318 | 309 | 306 283
342 | 338 | 833 300
ﬂ 371 | 866 | 861 335
. 300 | 304 | 888 360
ﬁ 427 | 421 | 415 885
! 454 | 449 | 442 410
on4 | 202 | 221 | 218 208,
260 | 258 | 256 | 253 242
295 | 208 | 201 | 288 274
830 | 828 | 825 | 822 307
365 360 | 856 230
300 | 897 | 398 | 889 571
438 | 430 | 427 | 422 402
467 | 463 | 460 | 455 433
500 | 496 | 492 | 487 163
583 | 520 | 524 | 61 493
565 | 561 | 556 | 851 528

0|
52
(g
70
87
L]
10%
us
65
81
96
110
124
1
161
164
177
101
120
157
176
192
200
1
257
138
164
190/
21
240
265,
812
336
450
81
109
1
62|
208
53
41
1
469
497

185

ERBRUKENES
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CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RAD
AXIS

IUS OF GYRATION

¥ 1

Based on Gordon’s Formula P=%-

Safety factor 4. 36000 r2 .
Sizfa Sizfe Weight A:gl Radhﬁztof R(;dius of Length
of 0 o i yration

Angles, Plates. | Column, | goomn | Gymation | \isp3 | im Feet.

Inches, Inches, |Lbs.perFt.| Sq.Ins. | Inches. | Inches. 4 6 | 8
3 x2%x¥| 8xY| 248 | 72| 119 | 35 9| 89| 88
@ TEETE Tl 809 | 902 12 | 33 | 12| 1110
« o« B2l o« 871 366 | 1078 | 125 | 321 | 133 | 182 (130
“ w Tml ¢ F| 423 | 140 | 128 | 319 | I 152151
« o« 32« 120 476 | 1400 | 181 | 817 | 174 | 173 [ 171
@ o« Wlow w533 | 1561 | 13t | 315 | 14| 10190
« e« B « B2| 586 | 179 | 187 | 313 | 218 | 212|209
31 x 2% xY x3| 264 | 775 | 144 | 381 9% | 95
x40 G| e f5| 820 | 961 | La7 | 328 19 | 117
« o« 33| e« 3| 3900 | 1144 | 150 | 3.26 141 | 140
@« ml« F| 41 | 1327 | 153 | 32t 163 | 161
« o« 12« 1 519 | 1500 | 156 | 3.22 185 | 183
« o« ml % | 569 | 1673 | 159 | 320 206 | 204
« e g3 e B2 @30 | 1844 | 1.62 | 318 297 | 225
@ e 3w | o687 | 2005 | 165 | 316 248 | 245
« o« 32| e« 32| 7g0 | 2175 | 168 | 314 268 | 265
4 x3 xp|10xp| 804 | 19| 162 409 |...| M2 M1
« e “82| w2 468 | 1873 | 1.65 | 407 sl 170 | 169
« e Tl % fg| 541 | 1590 | 163 | 404 |...| 19719
w sake A1 e el el 3800 | LT [ ez fos 228 fgo2
« e Wl w67 | 015 | 174 | 400 |. . .| 29|27
« e 82| e« B2 wm5y | 9993 | 177 | 3.98 |...| 205|278
« e Gf e 34| 826 | 2424 | 180 | 396 .. .| 50|28
« w32l o« 37| 895 | 2625 | 183 | 394 |...| 325|388
@ s 341 351 960 | 2824 1 186 | 892 |.. .| 350 347
« e« 42| e 4211030 | 5009 | 190 | 39 [...| 84|87
B x3%xfy|12x | 47.6 | 1308 | 208 | 495 |...|... 173
@ TWATH W T8 | b6 | 1669 | 2.06 | 492 [.. .|...[206
wo e gl gl 69 | 1936 | 208 | 490 |...|.. .23
e oo A3 e 32| Ceale | goioni] 911 | 488 . . feero| 272
w e Gloe | o838 | 2465 | 204 | 486 |...|...|304
e e B3 e Be| g2y | oyos | 947 | 484 f. .. |. . .f836
w e gfh e 2018 | 2077 | 220 | 482 | .|...|368
« e 32|« 32| 3008 | 32020 | 223 | 480 [...|...|39
« o« GF] e GF| N84 | 373 | 226 | 478 .. L o] 429
« e« | o« 42| 3065 | 3793 | 229 | 476 .. . .| 460
TR TR Y g ¢ T O R (B S L 7O (R .| 490
8 x8Y%x3|14x35| 647 | 1898 | 251 | 58 |...{.. 2
@ TRRTl W | Tas | m03 | 254 | 583 .. ... ;
e e Tl bee AR e5i0 | 95000 267 1 681 |a .l /
e e gl ke Lol on 0 [ 1197.00 k1060 1159 i« i .
« e« B3| e 3211053 | 30.04 | 262 | 577 |- ;
« e g« IS0 | 886 | 265 | 74 ... ;
TR R R T T B R 7 D (o SR
« e 44| e 38| 1347 | 39061 | 271 | 570 [...|.. L
« e B e 42| quas | 4044 | 274 | 568 |- . Bl e
« e 38| e« 33| 71538 | 4524 | 277 | 566 |. . : ;
PR TN 6 AU o R o R e T e ) e o Al




CAMBRIA STEEL. 239

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RADIUS OF GYRATION
AXIS 2-2.

Based on Gordon’s Formula r=.__5(_°f;%?. 1
Safety factor 4. 1+ 350002

Length in Feet.

10 | 12 | 14 16|18 22 24 26| 28| 80| 82| 34 36| 38| 40
87| 86| 84| 83 81 74| 72| 70| 68| 65| e3| 61| b9l 56
108 | 106 | 104 | 02| 100 g2| =0| se| ss| s 78] 75| 72 70
120 | 127 | 124 | 12| 119 100| 106| 102| 90| 96| 92| sof 86| &2
140 | 136 | 143 | 140] 187 126) 122) 18| 114 110| 1067 102 99| 95
168 | 166 | 162 [ 159] 155 142| 138 133| 120| 124 120| 115 111) 107
188 | 184 | 181 [ 177] 178 158| 153 148| 143| 188 133) 128 123 119
206 | 203 | 199 | 195 190 174| 168/ 163| 157) 151/ 146| 140| 135/ 180
| 02| 00| 8ol 87 sol 78| 75 73| 70| es| 6| 63| 61
116 | 114 | 112! 110} 108 o9 o6l o3| oo s7| s4f 81 78 756
188 | 136 | 133 | 180 127 118| 114, 110] 107| 103] 100{ 96| 93| 89
159 | 157 | 154 | 151] 147 186| 132] 127/ 123| 110| 115] 11 107| 103
181 | 178 | 174 | 3171) 167 153f 149] 134( 139| 134| 130] 125| 120| 116
201 | 108 | 194 | 100f 186 171| 165| 160] 155( 149| 144] 139{ 134 120
22 | 218 | 214 | 209 204 188| 182| 176| 170{ 164| 158] 152| 147| 141
245 | 238 | 233 | 208) 222 04| 108 191| 185| 178 172| 163 159| 153
261 | 257 | 252 | 246 240 200| 213| 206( 109( 192{ 185| 178f 171| 165
140 | 130 | 137 | 135) 133 126| 124) 121| 118 115| 112{ 110| 107| 104
267 | 165 | 163 | 161| 159 150{ 147| 144] 141 337| 131] 130| 127| 128
104 | 192 | 189 | 187| 184 174] 170| 66| 162| 159| 155/ 151 147| 143
20 | 217 | 215 | 212| 208 197| 198 189| 184) 180 175| 170 166| 161
215 | 243 | 240 | 236 233 220| 215| 210| 205| 200| 195] 190| 185| 180
971 | 268 | 264 | 261 256 912| 237| 232 226] 220| 215 209| 20| 198
205 | 202 | 280 | 284 280 264} 258| 253( 216| 240| 234] 228( 222| 215
ao | 316 | 812 | tos| 303 x| 280 273| 206) 20| 253| 246) 239| 232
344 | 340 | 336 | 331| 326 307| 300| 203| 286) Z70| 271| 264 257| 249
868 | 3647 859 | 854 348 828| 320| 813| 805| 207| 280| 252| 274| 266
172 | 171 | 160 | 168| 166 160| 157| 155/ 152| 150| 147] 144| 741 139
205 | 201 | 202 | 200] 198 1901| 188| 185| 182| 178| 176/ 172| 168| 165
238 | 236 | 234 | 282| 20 291| 218| 214] 210/ 207 208| 198) 193] 191
o70 | 260 | 266 | 264] 261 9251| 247| 243| 230{ 235| 230| 226| 221| 217
303 | 300 | 208 | 205| 202 280| 276] 972| 267| 262 257| 252| 247| 242
334 | 332 | 520 | 36| 322 509 800| 295, 289 78| 273| 267
365 | 263 | 350 | 856{ 852 33s| 333 327/ 322! 316| 810 B04| 298| 201
306 | 303 | 390 | 86| 882 366/ 361| 855 349| 842 336| 320| 822| 815
427 | 423 | 420 | 415 411 304/ 388 882| 75| 368 361| 354| 316 539
457 | 453 | 449 | 445] 440 422| 415 408| 401| 304| 886/ 878| 870, 862
486 | 483 | 478 | 474! 468 419] 442 434 427| 410] 410| 402/ 394 885
osg | 233 | 281 ! 230] 228 220| 219 217| 214{ 211 2091 206] 203/ 199
o2 | 270 | 269 | 267 265 957| 255| 252 240| 245| 242] 239| 235 231
800 | 07 | 305 | 503| 801 08| 280| 286| 2s2| 270| 275 271| 267| 263
846 | 344 | 342 | 840] 337 327 224/ 820| 316| 312| 307| 308| 208/ 204
a8 | 380 | 878 | 875] 872 362 358| 353| 349| 344| 340| 335( 830| 524
418 | 416 | 413 | 411] 407 396| 201| 887| 382| 877| 71| S06| 860| 355
454 | 451 | 449 | 445 442 120| 124 419| 114| 08| 403] 307| 891| 884
480 | 487 | 483 | 480| 476 462| 457| 452 446| 410] 433{ 427| 420| 414
54 | 621 | 518 | 514 610 405| 490| 484] 477| 471| 464] 457| 450( 443
550 | 556 | 552 | B48| M 528| 521| 515| 0S| H01| 494| 487 479| 471
503 | 589 | 586 | BsL! 577 5501 553 546! 539! 532l 524! 516! 508! 50D




240 CAMBEIA BTEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS,

CALCULATED FOR RADIUS OF GYRATION 3
AXIS 2-2.
Based on Gordon's For 1 P=—ﬁ‘?‘f)= x *
Safety factor 4. 1+ 36000
g ! Area Least
iy o | Tt ot [dius ot F;g&:: Length

Angles, Pates. | Golumn, | gomn | fyratien| Sis22 | Im Feet,

Inches, Inches. |LbsperFi.| Bq.Ins. | Inches. | Tnches, | 6 8 |10
8 x2¥x¥| 10x¥| 25 779 | 116 4.07 o5 | 95
E¥ b a 33.0 9.65 | 1.18 4.05 19 | 118 | 117
5 18 ;’ & 802 | 1148 | 121 | 4.0 | 142 | 141 140
15 " i 45.3 1328 | 1.2 4.01 164 | 168 | 161
i k. £ 51.0 15.00 | 127 84.09 | 186 185 | 183
st . a8 57.1 16.7 1.30 8.96 | 207 | 206 | 204
4 3 8% 629 | 1844 | 133 804 | 208 | 227 |25
814x 2% x 10 = 2.1 8.25 | 1.30 413 | 102 102|101
24 i " 35.0 10.24 | 1.42 411 127 | 128 | 125
ie A 2S¢ 416 | 1229 | 145 409 | 151 150 | 149
L s 5 48.1 .56 | 148 4.07 175 | 174 | 172
i 55 As 5.6 16.00 | 1.51 4.05 108 | 197 | 195
" % e | 607 17.86 | 1.54 4.03 291 | 220 | 218
“ 5 £e 67.3 | 19.60 | 1.57 401 | 244 | 242 | 240
* ! e 73.4 21.58 | 1.60 3.90 266 | 264 | 262
s o g ; 791 | 225 | 163 8.97 | 238 | 286 | 253
4 x3 x 12 x 41.6 | 1211 | 1.58 4901 |. . 150 | 149
£ e ;’ s d2] 408 | 1448 | 1.61 48 |. . 179 | 178
gt o LA fa| 871 1697 | 1.64 487 |.. 207 | 206
4 I3 “ 120 618 | 19.00 | 1.68 485 |. . 235 | 214
4 W | 726 | 2127 | 1.6 483 |.. 262 | 261
e « B3| o0 | ouas | 172 | 48t .| 200 | 28
i s Rk 87.3 25.61 | 175 479 |.. 817 | 815
“ -~ e o6 | 275 | 178 477 3 8543 | 341
4 5 ; i5 1016 | 29.86 | 181 474 ; 269 | 367
“ o al * 1089 | 3194 | 184 472 % 895 | 892
b x384x 14 x 49.7 | 1461 | 198 5.7 180
L “}‘ g L Q} 595 | 17.44 | 201 5.75 215
[ L w4 68.8 | 2024 | 204 5.73 250
ke s [ 782 | 28.00 | 207 5.71 284
" i 4 876 | 25.78 | 209 5.69 318
L A4 £ 9.9 | 2848 | 212 567 351
" 1 A 1059 | 8L15 | 215 5.64 354
o 2 % 1149 83.79 | 218 5.62 417
L G g g 1239 | 86.36 | 221 5.0 449
" ie L 1825 | 8898 | 224 5.58 481
* ot 1 e 1414 | 4149 | 227 5.56 512
6 x34x 16 x 2 67.2 | 19.73 | 246 6.68 |. .
" 2 %|19%% 778 | 290 | 249 6.66 |. .
4 & e 884 | 26.00 | 252 664 |. .
5 44 4 90 | 2001 | 254 6.61 4
" i AL 1096 | 8219 | 2.57 6.59 i
8% £ 3 A 119.8 2523 | 260 6.57 &
& s L 1304 | 38.20 | 2.63 6.55
i gk Ll i 140.2 | 4128 | 2.66 6.53
L i %3] 150.4 4419 | 2.69 6.51
TR T | i 1602 | 47.11 | 272 | 648
“ 5 ek 170.0 | 8000 | 27 6.46




CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS,

CALCULATED FO’F‘IRI]IQDIUS OF GYRATION

Based on Gordon's Formula Pe (15?(:-))' L .
Safety factor 4. 35000

Length in Feet.

12 | 14 | 16 | 18 | 20 22| 24| 26| 28| 30| 82 34| 36| 38) 40
o4 92| 9| 90| 83| 87| 85 s3] 81 s0| 78| 76| M| 72
116 | 115 [ 113 | 111 | 109 | 107] 105| 104 101| 98| 96/ 94] 9
188 | 136 | 135 | 132 | 130 | 128) 125( 128} 120| 117| 114| 111
160 | 158 | 156 | 153 | 150 | 148| 145) 142| 138 135 132 128
181 | 179 | 176 | 173 | 170 | 167| 164| 160| 157| 153| 149| 145
202 | 199 | 196 | 103 | 190 | 186| 183| 179 174] 170| 166 162
20 | 219 | 216 | 213 | 209 | 206 201] 196, 192 187| 182 178
wo| 99| 97| 96| o4 03| 91 85| 831 81
124 | 122 | 121 | 19| 117 | 115 13| 106 103 101
47 | 46| 144 | 141 | 139 | 187| 134 125 119
170 | 168 | 166 | 164 | 161 | 158| 155 145 141] 138
193 | 191 [ 188 | 185 | 182 [ 179| 175 164 160{ 156
216 | 213 | 210 | 207 | 203 | 199] 195 183 178 174
98 | 285 | 231 | 228 | 224 | 2:0| 215 201 196 191
259 | 256 | 252 | 248 | 244 | 239] 235 219 214| 208
280 | 277 | 273 | 268 | 264 | 259| 253 236( 231| 225
48 | 147 | 145 | 144 | 142 | 140] 138 132| 129] 127
176 | 175 | 173 | 171 | 169 | 167 165] 1 157| 154] 151
204 | 202 | 200 | 198 | 196 | 193] 191 182 178| 175
292 | 230 | 228 | 295 | 222 | 219 218 206, 202| 198
250 | 257 | 254 | 251 | 248 | 245] 24 230| 226/ 221
256 | 283 | 281 | 277 | 274 | 270{ 266) 954| 249| 244
812 | 810 | 306 | 308 | 209 | 295 201 277| 272| 266
838 | 535 | 932 | 828 | 824 | 520 815 200| 204/ 288
861 | 361 | 357 | 853 | 848 | 944| 830 $22 316/ 810
880 | 886 | 882 | 377 | 878 | 967 362 344 837| 831
180 | 178 | 177 | 176 | 174 | 178) 171 165| 163( 160
24 | 28| 211 | 210 | 208 | 206 204 197| 104{ 191
249 | 27| 245 | 243 | 241 | 230] 236 298| 225| 222
283 | 281 | 279 | 297 | 274 | 271) 269 259| 255| 252
816 | 314 | 312 | 300 | 307 | 04| B00| 207| 293) 200/ 286| 281
$49 | 347 | 345 | 342 | 339 | 835| 832 | 820/ 815 811
882 | 880 | 877 | 874 | 870 | 867| 863| 358| 854) 549| 345] 340
414 | 412 | 409 | 405 | 402 | 398] 393| 389 94| 879| 373| 868
446 | 443 | 440 | 486 | 432 | 428| 423| 418 413: 408| 402/ 396
478 | 475 | 471 | 467 | 463 | 458| 453) 448| 442 436 430] 424
B0O | 506 | 6502 ) 498 | 493 | 488| 483 477] m| 465| 458 451
243 | 242 241 | 239 | 238 | 236! 234| 232 230, 228) 225/ 223
282 | 981 | 279 | 278 | 276 | 274] 272| 269 267| 264| 262| 259
821 | 819 318 | 816 | 814 | 811 309 306| 303| 300| 297 294
359 | 857 | 856 | 853 | @51 | 348| 846| 343] 340 833| 829
807 | 395 | 893 | 391 | 888 | 85| 882| 379/ 875 368| 264
435 | 433 | 430 | 428 | 425 | 421| 418) 414] 411 402 398
472 | 470 | 467 | 464 | 461 | 457| 454| 450| 446 432
500 | 506 | 503 | 500 | 497 | 403| 480| 485 465
545 | 542 | 639 | 536 | 532 | 52s| 524| 519| 514 498
681 | 578 | 575 | 571 | 507 | 563| Ho8| 553| 548 531
617 | 6131 6101 o6 | 602 | 5971 592l BS7I BSL 563




242 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FORxlll:DI US OF GYRATION

Based on Gordon’s Formula Pm—--‘:’-?:??—q}_{. 3
Safety factor 4. T+35000 2
Sizs S| Woigat L —
of of . Golumn | Gyration | Gy7ation| o 2 "n o
Angles, Plates, | Column, | gaotion, | Axis 1-1, | Axis2-2 s
Inches, Inches, |Lbs,perFi.| Sq, Ins. | Inches. | Inches. | 6 | 8 |10
8 x24=xl| 12x1| |2 820 | 1.12 4.87 103
T 5 3.2 | 1027 | 115 | 485 | 127
4 "N 5 4.7 1223 | 117 4.83 161
56 | s8 “ | 483 | M5 | 120 [ 481 [ 1%
s e el M4 16.00 1.28 4.78 199
S8 Sapes . g'E 610 | 1786 | 126 | 476 | 22
“oow “ ool 6n1 | 1060 | 128 | 474 | 245
8 xR x 12 x 2.8 8.75 1,35 TR S R
ai e Al ?. 87.2 | 1086 | 188 | 402 |1
b e o Sel o441 | d2e4 | T4 | 490 |-
$5 [ eE «“ | o511 | 1602| %48 | 488 |i.
“oow « 321 580 | 1700 | Lae | 485 |0
iy e 7 AY 5 4.6 18.98 1.40 4.83 s
TN S ¢ BT 715 | 2004 | 152 | 481 |. -
i i ; o A 8.1 22,90 1.5656 4.79 .
“ oo 2 « 471 812 | 2475 | 158 | 477 | .
4 x3 x 14 x 43.7 12.74 1.4 8.72 |. .
Y e b 619 15.23 1.57 590 |. .
R & 60.0 | 17.65 | 1.60 | 5.68 |. .
e o 63.2 | 2000 | 162 | 566 |. .
& e 5 76.4 | 2240 | 165 | 568 |. .
‘oo & 8.1 | 2473 | 168 | 6.61 |..
g oyt “ k| o9 [ %00 | 17 | 559 ..
T B «“ 321 oo | 2025 | L4 | 557 |. .
6w f3| o W7 | BLagd 17 | B L.
R al * 5|19 | s3e0| 150 | 553 [..
xBigx f | 16 x 5.8 | 1528 | 104 | G50 |..
&£ it ATl 620 18.19 1.97 6.57 |. .
£ Dt 5 718 | 211 | 200 54 V15
(5 acie g 81.6 | 2000 | 202 | 652 [..
§8 gt & 3,'2 o4 | 2500 | 205 | &50 |, .
& e Bal e 012 | 2073 | 208 | 648 | .
B gt | 1R L 2| 211 | 646 |. .
3 Ak % 120.0 20 214 644 i
& 3 “ j 1294 | 3798 | 217 | 641 |, .
A A8 4 mE4 | 4078 | 219 6.: ¥
s oo 3 oo afl s | 4338 | 222 | es7 |1
1 8 0
& “ﬁ""iyg % o8 | 2B & | 50 1l
“oow o oL8 | 2700 247 | 745 |. L oln L]l
“o W o] 2028 | 3024 | 250 | 7az |00 0fIII|0]
“ oo & e N R S [ o T (!
& s ] 1206, |-8660 | 255 | 788 foo il D EE
$ 1 gtk s T R T el [ ) )
oW | on 3|7 | s 26 | 7s [DI0f 0]
MRS | 1564 | 4506 | 264 | 732 | C ol ..
gt 0 wak fovesm [ asoon| e ] ool o N
N g e i 11 176.8 ] 2,90 ¢ B S SR el s




CAMBRIA STEEL. 243

AFE LOADS IN THOUSANDS OF POUNDS FOR
PLATE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR Rl:DN.IS OF GYRATION

Based on Gordon's Formula P=T‘f’)‘-.
Safety factor 4. 86000 2

Length in Feet.

1 14 | 16 | 18 | 20 | 22| 24| 26| 28| 30| 32| 34| 36| 38| 40
101 | 100 99 81
124 | 123 | 121 | 120 101

140 | 147 | 146 | 144 | 143 120
72| 171 | 169 | 167 | 165 138

195 193 | 191 | 189 | 187 156
208 | 206 | 214 | 211 | 209 174
20| 238 | 235 280 192
107 | 106 | 105! 104 | 103 87
183} 181 | 130 | 129 | 127 107
158 | 1657 | 166 | 1 152 128
183 | 181 | 180 [ 178 | 175 148
207 206 | 204 | 201 | 199 167
239 | 230 | 227 | 225 | 2 186
255 | 258 | 251 | 248 | 245 205
219 | 216 | 274 | 200 | 267 223
802 206 | 203 | 289 200
156 | 156 | 154 | 153 | 152 133
187 | 185 | 184 | 183 | 181 159
216 | 2151 213 | 212 | 210 154
246 | 244 | 242 | 240 | 288 208
275 | 23 271 | 269 266 233
303 | 301 | 200 | 206 | 204 257
831 | 829 | 3827 | 824 | 821 280
350 | 857 | 854 | 351 | M8 903
886 | 334 | 881 | 878 | 374 326
413 | 411 | 407, 404 | 400 948
188 | 187 | 186 | 185 | 184 166
004 | 223 | 22| 221 | 29 198
260 | 259 | 258 | 256 | 254 230
206 | 205 | 203 | 201 | 289 261
831 | 330 | 828 | 826 | 824 292
366 | 364 | 362 8/T 822
400 | 399 | 396 | 3M | 391 862
435 | 432 | 480 | 427 | 424 382
468 | 466 | 463 | 460 | 457 411
502 | 499 | 496 | 493 | 489 440
B34 | 582 | 529 | 525 | b21 468
253 | 2521 251 | 250 | 248 229
204 | 293 | 201 | 290 | 288 266
834 | 833 | 831 | 830 | 828 303
374 | 373 | 871 | 869 | 867 339
414 | 412 | 410 | 408 874
458 | 451 | 449 | 447 | 445 410
400 | 490 | 488 | 485 | 483 444
530 | 528 | 526 | 523 | 520 479
568 | 566 | B6I | H6L | 558 513
606 | 603 | 601 | 598 | 595 b7
643 | 641 | 638 63l b8




T

244 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
PLATHE AND ANGLE COLUMNS. SQUARE ENDS.

CALCULATED FOR RADIUS OF GYRATION
AXIS 2-2,

1
Based on Gordon's Formula P=— ﬁg‘%.
Safety Factor 4. 3500012
Size s | Weigh Aros | Jesst IRadivs off Lengtn
of of o! Column | Gyration | Gyration

Asgles, Blates, Section, | Azisi-, [ A1322 | in Feet.
Inches. Inches. |LbsperPt.| Sq. Ins | Inches, | Inches. | 10 12
v 2358 | 8.05 5.92 203 292
i 27.00 | 5.8 5.00 834 332
o 3024 | an 5.87 374 872
t“ 3348 | 3.8 5.85 413 411
Lo 36.61 3.17 bh.53 42 450
“ 30.79 | 820 5.81 491 489
i 42,90 | 3.28 5.79 529 527
o 45.98 | 3.26 5.76 567 564
¥t 49.083 | 829 5.74 605 602
5 5200 | 832 | 52 642 639
4 2465 | 8.00 6.75 204
o 2800 | 8.02 6.73 346
“ 31.36 | 8.06 6.71 387
i 3173 | 8.08 6.69 428
“ 37.98 | 8.11 6.67 a 469
L 4.2 | 3814 6.64 .| 509
o 44.52 | 817 6.62 540
" 47.73 | 82 6.60 588
A8 50.90 | 3.23 6.58 > 627
“ 54.00 | 3.2 6.56 666
v 4 2553 | 294 7.58 315
5 20,00 | 297 7.55 359
e 82.49 | 8.00 7.53 402
e 85.08 | 8.02 7.51 445
A% 80.36 | B.06 7.49 487
“ 42.79 | 8.08 7.47 520
4 46.15 | 811 7.4 570
s 40.48 | 8.4 742 612
o 5278 | 8.7 7.40 652
L 56.00 | 820 7.38 p 603

; 26,40 [ 2.80 8.39

4 ; 80.00 | 2.92 8.37

L ; 33.61 | 2.9 8.34

o 5| g7 | 297 8.32

4 ) g | 4073 | 800 8,30

o A 6| 4420 | 8.03 828

“ i 5 | 4777 | 8.06 8.25

4 1743 | 51.23 | 3.09 8,23

SR | £ 13 1858 | 5465 | 812 | 82
g5, o8 “ 107.2 | 38.00 | 815 819 . 2




CAMBRIA STEEL.

245

AFE LOADS IN THOUSANDS OF POUNDS FOR

- CALCULATED FOR RADIUS OF GYRATION
AXIS 2-2,

PBased on Gordon's Formula P= .'30011‘])& .

Safety Factor 4, 36000 r#

TE AND ANGLE COLUMNS. SQUARE ENDS.

Length in Feet.

14 | 16 | 18 | 20 | B2 | 24 | 26 | 28| 30
290 | 288 | 286 | 284 | 281 278 | 275 | 272 269
830 325 | 828 317 | 813 | 310( 806
870 | 867 | 264 | 861 | 858 | 854 | 851 | 47| 342
400 | 406 | 403 | 290 | 896 | 392 | 887 | 283| 378
447 | 444 | 441 | 437 | 433 | 420 | 424 | 419 414
486 478 | 474 | 470 | 485 | 460 | 455 449
523 516 | 511 501 | 496 | 490
661 | 657 | 553 | 548 | 543 | 587 | 531 | 525/ 518
B8 580 | 584 | 578 | 572 550| 552
635 | 630 | 625 | 620 | 614 | 607 | 600 | 593| 586
802 | 801 | 2 207 | 205 | 203 | 200 | 288| 285
844 | 342 | 310 | 338 | 336 | 338 827 824
885 | 383 | 881 | 8790 | 376 | 373 | 370
426 | 424 | 421 | 419 | 416 | 412 | 400 | 405| 401
467 | 464 | 461 | 458 | 455 | 451 | 448 | 443 439
507 | 501 [ 5OL | 498 | 494 | 490 | 486 | 481 477
56 | 513 | 540 532 | 528 | 524 | 519| 514
P86 | 582 | 579 | 575 | 571 | 566 | 561 | 556| 551
624 | 621 | 617 | 613 | 609 | 604 | 598 | 593 587
663 | 659 | 635 | 651 | 646 | 641 | 635 | 620] 623
814 | 813 | 812 | 310 | 308 | 806 | 804 | 302| 800
858 | 856 | 854 | 358 | 851 | 348 | 346 | 344 341
401 | 390 | 807 | 395 500 | 388 | 885/ 382
443 | 441 | 439 | 437 | 494 | 432 | 429 | 428] 422
485 | 483 | 481 | 478 | 476 | 473 | 469 | 466] 462
ﬁ 525 | 522 | 519 | 516 | 513 | 510 | 50G| 502
666 | 563 | 560 | 557 | 553 | 530 | 546| i1
609 | 607 | 604 | 601 | 507 | 593 | &89 | A85| B8O
650 | 647 | 644 | 641 | 637 | 6331 628 | 624! 619
690 | 687 | 64| 680 | 676 | 672 | 667 | 662 657
326 | 825 | 324 | 822 | 821 | 819 | 217 | 315] 313
87l | 470 | 868 | 867 | 365 | 363 859| 857
415 | 414 | 412 | 411 | 409 | 407 | 404 | 399
460 | 458 | 456 | 454 | 452 | 450 | 447 | 445] 442
503 | 502 | 500 | 498 | 495 | 493 | 490 | 487| 484
547 | 545 | 543 | 541 | 538 | 535 | 532 | 520] 526
500 | 588 5 | 683 | 58O | 577 | &74 | 570 567
630 | 628 [ 625 | 622 | 619 | 615 | 612] 608
675 | 672 | 670 | 667 | 664 | 660 | 656 | 652] 648
770 T4l o7l 7081 7051 7001 697 1 693! 688

&
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246 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
FOR Z-BAR COLUMNS.
SQUARE ENDS.

50 000 P e
(12 L)y2 -
26000 r2

Based on Gordon’s Formula P 4.

Weight| Least
Saction | of Web- l:fn ?
hn:ad ol Column| of Leungth in Feet.
P AL Gyra-
Column., —
Inch, 8q, Ins, Pounds,| Inches.| <4 | 6 | 8 |10 |12 | 14
4-3" 1 081| 3.7 1.86| 114 | 112 | 108 | 104 | 100 | 95
I-Bars & 11.72| 89.7| 1.91 | 144 | 141 | 187 | 182 | 126 | 121
and 13,59 | 461 1.88| 167 | 163 | 158 | 158 | 146 | 1
{ Wab-plate ;z 1597 | 54.2| 1.93| 196 | 192 | 187 | 180 | 178 | 165
B34 wide, 1762 50.8| 1.90| 216 | 212 | 206 | 198 | 190 | 181
% |19097| 678| 1.9 5| 240 | 234 | 226 | 216 | 207
17 (1131 335| 246| 140 | 138 | 135 | 132 125
14.22| 484 | 251 176 | 174 | 171 | 167 | 163 | 158
4-4" 17.16 | 58.2| 256( 212 | ;0 | 207 | 202 | 197 | 1M
2-Bars 10.14 | 65.2| 240| 237 | 234 | Z30 | 225 | 219 | 28
and 2200 | 747| 254 272 | 269 | 265 | 259 | 258
1 Woh-plate 2489 | 845| 250 308 | 505 | 800 | 203 | 287 | 279
83" wide, 2641 | 89.0| 2.52| 827 | 323 | 817 | 310 | 802 | 208
2022 | 994 | 257 362 | 358 | 852 | 844 | 336 | 827
% |82.06(100.2| 2.62| 897 | 892 | 386 | 8790 | 869 | 860
1578 | 52.8| 3.08|. 104 | 192 | 189 | 186 | 182
10.03| 645| 813/, %4 | 232 | 220 | 225 | 220
4-5" 231| 760 8.18). . 25 | 272 | 260 | 261 | 250
I-Bars 2450 | 88.5| 8.10]. 302 | 208 | 294 | 289 | 283
and 27.70 | M.2| 8.15]. 341 833 | 827 | 821
1 Web-plate 30.94 | 105.3 | 3.21|. 881 | 877 | 872 | 867 | 359
7' wide. 82.66 | 111.2| 3.18]. 402 | 898 | 292 | 386 | 878
35.81 | 121.0 | B8.18/. 441 | 487 | 431 | 423 | 415
3 80.00 |182.5| 3.24|. 481 | 476 | 469 | 462 | 454
3£ 2128 72.3| 3.68. 23 | 261 | 258 | 256 | 251
2494 | 847| 8.781. 809 | 806 | 803 | 209 | 295
4-6" 28.62| 97.2| 3.78]. 354 | 852 | 848 | 844 | 830
I-Bars 8108 | 1065.6 | 8.70 | . 885 | 881 | 877 | 878 | 867
and 34.60 | 1181 | 8751 . 420 | 428 | 421 | 417 | 411
1 Wab-plate 88.33 (1305 | 3.73 | . 474 | 471 | 466 | 460 | 453
734" wids, 40.81 | 187.0 | 3.67] . 499 | 494 | 490 | 488 | 476
43.87 (149.0 | 3.65 . 543 | 538 | 583 | 525 | 519
47.47 | 1615 | 3.63|. 587 | B82 | 575 | 569 | 559

For detail dimensions see page 205.




CAMBRIA STEEL.

247

SAFE LOADS IN THOUSANDS OF POUNDS

FOR Z-BAR COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P =—'?1303?

Lt55000e

Safety factor 4.

Tength in Feet,

.16 | 18 | 20 | 22 | 24 | 26 | 28

85 TO o acafonalse s|onsla

214 | 108 | W2 le vnle oo e o]ess)s
HB3 | IM | LT paoa e fere e o] aie ]l
157 | 148 | 159 ey e e |
BET2 | 162 | 163 sia el e e a]ee ]
p 1T 1 L T R SRR (s PPN

3
B
BESE
g

4 270 | 262 | 255 | 248 | 239 | 231 | 223 | 216

B14 | 806 | 200 | 289 | 281 | 271 | 263 | 24 | U5
. 844 | 335 | 825 | 316 | 306 | 207 | 287 | 276
» 360 | 351 | 341 | 330 | 320 | 310 | 298 | I88

248 | 243 | 238 | 33 | 228 | 221 | 216 | 200 | 24
200 | 285 | 279 | 274 | 268 | 261 | 254 | 248 | 241
B34 | 328 | 322 | 315 | 309 | 300 | 203 | 26 | X4
862 | 854 | M8 | 341 | 332 | 825 | 316 | 308 | 300
L 404 | 397 | 800 | BSL | 873 | 364 | 354 | 356 | 396
446 | 439 | 420 | 421 | 412 | 401 | 301 | 881 | 370
468 | 460 S1 | 440 | 431 | 419 | 400 | 307 | 887
500 | 500 [ 489 | 479 | 467 | 456 | 443 | 492 | 419
551 | 530 | 529 | 516 | 505 | 491 | 480 | 465 | 453

36

o RERTEEER BaSaaR | E

SRRt SRR

R

For detail dimensions see page 205,

g




248 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
Z-BAR COLUMNS WITH COVER PLATES.

Based on Gordon’s Formula P=———??;%- Safety Factor 4.
36000 12
femmadl sy
SQUARE ENDS.
Jal
Thick-| Least
Secti ness of Weight | Radius
gl S | of Length in Feet.
of Cover Sestion Column, | Gyra-
Plates, - tion,
Column,
Inch. | Sq. Ins, [Lbs.perFt.| Inches.| 10 | 12 | 14 | 16| 18| 20| 22
3 | 48.83 | 166.2 | 3.80 | 594 | 587 | 579 | 570| 560| 549| 538
478 fo | 9058 | 1722 | 381 | 615 | 608 | 600 | 591/ 580/ 569 538
i s 12 | 5233 | 178.1 | 382 | 687 | 620 | 621 | 611 6U1| 589| 577
gooity | Fx | 5408 | 1841 | 3.82 | 658 | 630 | 642 | 632 621| 609( 597
7 L 82 | 5583 | 1900 | 3583 | 679 | 671 | 662 | 652| 641] 629| 616
Wobolato 6 | 5758 | 1960 | 384 701 | 693 | 683 | 673 661 649 636
mordaw % | 5933 | 2019 | 384 | 722 | 714 | 704 | 694 652| 669| 656
%" T 1Y 13 | 6108 | 207.9 | 38 | 73| 735 | 725 | 714 702 689| 675
6 | 6283 | 2138 | 3.85 | 765 | 756 | 746 | 735| 722{ 709| 695
3 | 5081 | 1727 | 8.75 | 618 | 610 | 602 | 592| 582/ 570| 558
478 s | 5256 | 178.6 | 3.76 | 639 | 631 | 623 | 613| 602| 590| 578
e | %4 | 431 | 1846 | 3.77 | 660 | 653 | 643 | 633| 622 610 598
st e 7 | 5606 | 1905 | 878 | 682 | 674 634| 643| 630| 617
4 sﬁ 32 | 5781 | 1965 | 379 | 703 | 695 | 685 | 675| 63| 650| 637
Webplaio | 18 | 0956 | 2024 | 3.80 | 724 | 716 | 706 | 695 63| 670| 656
o Yam| % | 6L3L | 2084 | 880 | 746 | 737 | 727 | 716| 703| 690( 676
24" 24 34 | 6306 | 2143 | 381 | 767 | 758 | 748 | 736 724/ 710| 696
% | 64.81 | 2203 | 8.82 | 789 | 779 | 769 | 757| 744| 730| 715
% | 5437 | 1847 | 3.73 | 661 | 653 | 643 | 633( 622| 6101 597
413 % | 56.12 | 190.7 | 3.74 | 682 | 674 | 664 | 654| 642| 630/ 616
e | 2a | 5787 | 1966 | 8.75 | 703 | 695 | 685 | 674| 62| 650| 636
oI% te 5 | D962 | 2026 | 876 | 725 | 716 | 706 | 695 683/ 670| 636
3% g}e 4 | 61.37 | 2085 | 8.77 | 746 | 737 | 727 | 716| 70| 690| 675
Vobglate | 8 | 6312 | 2145 | 878 | 768 | 758 | 748 | 736/ 723 70| 695
ehplate | 37 | 64.87 | 2204 | 378 | 789 [ 780 | 769 | 757| 744| 729| 714
i x 13 33 | 66.62 | 2264 | 8.79 | 810 | 801 | 790 | 777| 764| 749| 734
6 | 68.37 | 2323 | 3.80 | 832 | 822 | 811 | 798| 784| 769| 754
3% | 57.97 | 197.2 | 371 | 704 | 696 | 686 | 674] 662| 649| 635
Yo | 0972 | 2031 | 872 | 726 | 717 | 706 | 695| 633 669| 655
4ZBus | 17 | 6147 | 2091 | 373 | 747 | 738 | 727 | 716| 703| 689| 675
e’z J5 | 6322 | 2150 | 374 | 768 | 759 | 748 | 736| 723) 709 604
3% : ﬁ % | 64.97 | 221.0 | 3.75 | 790 | 780 | 769 | 757 744| 729| 714
i 32 66.72 | 226.9 | 3.76 | 811 | 801 | 790 | 778| 764 749 733
webplate | 35 | 68.47 | 2329 | 376 | 832 [ 822 | 811 | 798| 784| 769] 758
x4 8 | 70221 2388 | 877 | 854 | 844 | 832 | 819 789| 773
% | 7197 | 244.8 | 878 | 875 | 865 | 853 | 839| 825] 809l 792




CAMBRIA STEEL. 249

FE LOADS IN THOUSANDS OF POUNDS FOR
Z-BAR COLUMNS WITH COVER PLATES.

Pased on Gordon's Formula P ?Oumf). Safety factor 4.
36 000 /&
B
-—'L SOUARE ENDS.
Thick-
ness
Length in Feet. of
Cover
Plates,
26/28 80 | 32 (34 | 36 | 38 | 40 | 42 | 44 | 46 | Inch
480 | 475 | 462 | 449 | 436 | 423 | 410 885 | 84
506 | 493 | 479 | 466 | 452 | 439 | 425 | 412 | 399
624 | 510 | 496 | 482 | 468 | 454 | 441 | 427 | 414
542 | 528 | D14 | 499 | 485 | 470 | 456 | 442 | 428
546 | 5631 | 516 | BOL | 486 | 471 | 457 | 443
b 578 | 663 | D48 | 5682 | 517 | Ho2 | 487 | 472 | 457
612( 596 | 581 | H6b | Bb49 | B33 | 517 | 602 | 487 | 471
630| 614 | 598 | 682 | 566 | 549 | 583 | B17 1| 486 t
G48] 632 | 616 | bY9 | bHs2 549 | 532 | B16 | H00
520 506 | 492 | 478 | 464 | 450 | 437 | 423 | 410 | 897
538 524 | 510 | 495 | 481 | 467 | 458 | 430 | 425 | 411
571l bo6| H42 | 527 | 512 | 498 | 483 | 465 | 454 | 440 | 420
4] 69| 675 H60 | 545 | 530 | 514 | 499 | 484 [ 469 | 455 | 440
G08| bud| 578 | 562 | B547 | 631 | 515 | 500 | 485 | 469 | 456
627 612| 596 | 580 b8 | 582 | 516 | &00 469
646] 630] 614 | 597 | 581 | 564 | D48 | 531 | 516 | 499 | 4584
665 B48) 632 | 615 681 | H64 | H47 | 531 | 514 | 498
633 667) 650 | 632 | 615 | 598 | 580 | 568 | H46 | 520 | BI12 4
560 555| 540 | 525 | 510 | 405 | 480 | 466 | 451 | 437 | 423 | 3¢
)| 588| 573| 558 | D48 | 527 | 512 | 497 | 482 | 467 | 452 | 437
607| 592| 57 545 | 529 | 513 | 497 | 482 | 467 | 452
626/ 610 678 | 662 | 545 | 520 | 513 | 497 | 482 | 466
644| 628 612 670 | 662 | bB45 | 529 | BI3 481
0l 663 647 630 | 613 | H96 | 570 | 562 | B45 | B 511 | 495 j
682 665| 648 | 631 | 613 | 505 | 578 | 660 | H43 | 526 | 51O
01 634 645 [ 630 | 612 576°| 550 | 541 | b2
7| 720| 702| 684 | 666 | 647 | 620 [ 610 | H92| B4 559
606G 500| 574 | 559 | 543 | 526 | 511 | 495 70 | 464 | 449 %
625 600) 692 | 6576 | H60 | H43 | 6527 | HIL | 495 | 479 | 463
643 627 610 577 | H60 | H43 | 526 | 510 | 494 | 478
662| 646 611 | 504 | b77| H59 | B42 | 525 | 509 | 492
8| 651] 664 646 | 620 | 611 576 | 658 | 641 | 624 | S0O7
700| 682 664 | 646 | 628 | 610 | 592 | 574 | 556 | 538 | 621
Bl 719| 701] 682 | 664 | 645 | 627 800 | B71 | 558 | 546
Bl 738] 710| 700 | 68L | GA2 | G643 | 624 | 605 | G687 | 568 | &50
i 7381 7181 6091 6791 660 | 640 | 6211 6021 583 | HEd




250 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P-—%ﬂl%mﬁ-
1350002

Safety factor 4.

ngu. Weight Area Least
of sach | of Column |Radius of Length in Feet,

Channel, | Chaanel. | Section. |Gyration.

Inches, |Lbs.perFoot| SqIns, | Inches, | 4 | 6 | 8 | 10 | 12 | 14
8 4.76 2.34 59 | & 57| 5 54 52
A 6.18 2.21 %] w| B N 69 67
e 7.64 213 o4 | 93| 90 | 88| 8 81
uE 912 206 | 112 | 110 | 107 | 104 | 100 o

5.70 2721 M| 0| 69| 68 it 65
=¥ 7.20 2.50 g0 | 8| 87| 8 | 83 81
L 8.68 2.5 107 | 106 | 104 | 202 | 99 a6
. 10.14 2.44 125 | 124 | 121 | 119 | 1168 | 112
LU 11.62 239 | 144 | 142 | 189 |-236 | 132 | 128
8 6.70 311 83| 83| 82| 80 | 79 77
ax 8.08 20| 100( 99| 98| 9| 9% 93
" 9.56 2.89 19 | 117 | 116 | 114 | 112 | 109
" 11.02 282 | 187 | 185 | 134 | 18L | 128 | 125
ar 12.50 277 | 155 | 158 | 151 | 149 | 145 | 142
] 7.78 3.45 0 | 95| o | 93 01
s 8,82 3.87 109 | 108 | 107 | 105 | 103
“ 11.76 3.20 145 | 143 | 142 | 130 | 187
.s 14.70 3.08 181 | 179 | 177 | 178 | 170

10 8.92 8.84 110 | 110 | 100 | 107 | 106
1 11.76 3.66 146 | 144 | 143 | 141 | 1390
“ 14.70 3.52 182 | 180 | 178 | 176 | 17
w5 17.64 3.41 918 | 216 | 213 | 210 7
“ 35.0 20.58 3.51 251 | 251 | 248 | 245 | 240
12 2.5 12.06 481 | ol s 140 | V348 [T | 146
u 25.0 14.70 448 |5 ol el 380 | 380" i379) 177
§ 70.0 17.64 FIC Al R e T T R Y
s 5.0 .58 41 |-o.|aw.| 22| 251 | 240 248
¢ 40.0 23.52 400 |.. ... .| 289 | 287 | 24 | 21
15 3.0 19.80 550 .. .. .| 246 | 244 | 248 | 241
o 85.0 20,58 5.56 soo | o] 1256 | 254 | 252 | 251
£« 40.0 23,52 [T e (e 201 | 290 2865
& 45.0 .48 532 |.o. | .| 828 | 326 | 324 | 822
L 50.0 29.42 [ e e 364 | 263 | 360 | 857
“ 5.0 32.36 T Nl e 400 | 390 | 896 | 393

For detail dimensions see page 208,

R P e .



CAMBRIA SBTEEL. 251

FE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P=—5-8—2T$- Safety factor 4.
Tt a50000
Weight
Length in Feet. nf:ﬂ Dﬁ“
Channel, | Channels,

16 | 18 | 20 | 22 | 24 | 26 | 28 | 30 |Lbs porPoot.| Inches,
B0 | 48 | 46 | 41| 42 80 6
6 | e | | | 52 o | --
w| | n| e| @ 130 “
2| 88| s | B| e I 2ol aks “
m | ol .| % sl 2l ] o | w
o ol W R e ] e i
o3 1 o | | 88| | %[ 2|0 4w “
208 | 106 | w0 | ee| e2| & |I:|il:] 175 ‘
328 | mo | 13 a8 | 06| o8 |lii|ill] 9% i
w| w| | w| | 6] e a| 1

90 | 88 8| w| B w| 2| 8B | «
307 | a4 | 100 | 97| oe| o | 87| s&8| o5 | e«
32 | ms | 15 [ mif 7| 08| eo| 5| 18 | «
138 | 13t | 120 [ 124|120 | 15 | 11 | 206 | 2w | o«
o0 | s | s | st| saf so| w| w| 1355 | 9
101 o7 | ot| 2| 90| &7 | 81| 3500 b
194 | 11 | 127 | 20| 120 | 116 | 113 | 100 | 20000 “
16 | 162 | 157 | 153 | 140 | 148 | 1m0 | 135 | 2500 “
04 | 102 [ 100 | oo| or| | 3| | 10 | 10
186 | 134 | 131 | 128 | 125 | 122 | 19 | 118 | 200 e
y0 | 166 | 165 | 150 | 155 | 151 | 146 | 143 | 250 “
203 | 208 | 194 | 389 | 185 | 179 | 174 | 163 | 00 i

230 | 225 | 210 | 213 | 207 | 200 | 194 | 850 "

4 | w2 | o | 18| 1se| 13| 1m | 120 205 | 12
w5 | 172 | 170 | 167 | 165 | 161 | 159 | 155 [ 280 b
200 | 206 | 203 | 200 | 196 | 192 | 187 | 184 | B80.0 “
23 | 210 | 286 | 21 223 | 218 | 213 | 85.0 “
o7 | o3 | 268 | 263 | 258 | 268 | 208 | 213 | 400 "
o0 | 938 | o35 | 23| 230 | 28 | 225 | 22| ss0 | 15
20 | 217 | 25 | 22| 260 | 6 | 23 | W0 | 350 “
234 | 252 | o |26 | 23 | 200 | 206 | 262 | 40.0 “
319 | 6 | 313 | 310 | 506 | B0z | 268 | wa | 450 «
50 | s | 348 | Bik | ss9 | 334 | 320 | 825 | o0 “
890 356 3‘5_1__ .__3?7 372 868 262 357 55,0 L]

For detail dimensions see page 208.




252 CAMBRIA BTEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
LATTICED CHANNEL COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula __5?_%?,_)! Safety factor 4,
Hg6000:2
=
=]
Depth | Weight l&}' Least
of of each | oot REdm_ of Length in Feet.
Channels.| Channel, | P | Gyration.
Inches, |Lbs, per Foot,| 8q. Ins, | Inches, 32 34 36 38 40
) 18.25 7.78 3.45 73 71
& 15.00 8.82 3.87 81 79
1" 20,00 11.76 3.20 106 101
L 25.00 14.70 3.08 129 124
10 15.0 8.92 3.54 87 85 83
L 20.0 11.76 8.66 113 109 106
Lo 2.0 14.70 3.52 138 134 130
L 30.0 17.64 341 163 158 153
L 35.0 20.58 3.31 183 176
12 20.5 12.06 4.61 127 12 121 119 116
L 25.0 14.70 4.43 52 149 146 142 159
i 80.0 17.64 4.28 180 176 172 167 164
L] 85.0 20.58 4.17 208 208 199 193 188
A% 40.0 .52 4.09 236 a1 e 218 2
15 33.0 19.80 5.59 219 215 213 206
L 35.0 20.58 5.56 228 ol 220 217 213
* 40.0 .52 b 208 2 250 246 241
L 45.0 26.48 5.32 289 284 279 275 270
L] 50.0 20.42 5.23 320 315 309 203 209
L 55.0 32.36 5.16 351 344 338 332 325

For detail dimensious see page 208.

SIZE OF LATTICE BARS TO BE USED WITH
LATTICED CHANNEL COLUMNS.

Dopth of | Dimensions of attice | Weight o | Gontor of Hole|  Distanco Gonte o Center
Zibiis Bars, Intﬁo;:tm fo !n? o)l' Bar, of Ruvets, (d)
w | Thicknes, | P ¢ ; :
" Tachss. Imiu._',_lﬁh.— Pounds, | Inch, . ‘ T
8 1 1.28 14 —1114" [
7 vﬁ 5 1.49 1 V— 153'» %
8 2 ] 212 1 /T 8ii7
9 2 212 1 gy {(" glon
10 2 2.55 1{ V— 6y lg; "
12 214 2,57 152 v—105r | 1
15 21f 3.19 1 o—oigr | 15sm




CAMBRIA STEEL. 253

LOADS IN THOUSANDS OF POUNDS FOR

Based on Gerdon’s Formula P=—-——u2 Ly Bafely factor 4.
3600008
Welght Dg.l
Length in Feet, of'£h
Ohannel, | Channels,
44 46 48 50 b2 54 | Lbs,per Foot.| Inches,

= 13.25 ]

3 15.00 i

z 20.00 e

= 25.00 -

R, . . 15.0 10

i - = 20.0 i

250 - 2.0 A5

P . 30,0 L

e oieies 35.0 “

13 111 108 20.5 12

135 132 148 25.0 s

150 155 151 80.0 5

183 178 IS | oainllo] saiee e s gEy ety 35.0 o

2006 200 20 el afaetee 40.0 ol

02 109 195 192 188 184 181 3.0 15

210 06 208 199 1M 191 1587 85.0 .

238 23 223 24 220 215 211 40.0 e

205 260 255 250 245 239 24 45.0 i

203 247 281 275 269 264 258 50.0 L

319 314 307 S01 ™M 287 281 055.0 =

For detail dimensions see page 208,

SIZE OF STAY PLATES TO BE USED WITH
LATTICED CHANNEL COLUMNS.

Minimum Sizss of Stay Weight of (o}
| Plates st Ends of Columns, & um ] oo
o, . N il of
" Inches, ‘ Inch. Tnches. Pounds, o

81 1 7 1.

9 ‘,ff w? 6.5
10 - 9 8.97
1 s 12 11.95

2 12 15.62

smesene (E g-.i
5} O 0{0 O
-—g.---pi o e gt i

12
10 15 273
1644 15 25,90




2564 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
6/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P=—§8-gqﬁ)»2- Safety factor 4.
36000 r
=84
b= =
Ee SERIES A.
Weight Thicknessl Weight Area Least
of each of of |of Column| Radius of Length in Feet,
Channel, | Plates. | Column, | Section, | Gyration,

Lbs. per Foot.| Inch. |LbsperFt.| Sq.Ins. | Inches. 4 6 8 10
8 % 29.6 8.76 2.35 108 107 105 102
¢ 15 33.0 9.76 2.35 121 119 117 114
s f% 36.4 10.76 2.34 133 131 129 125
v }73 39.8 11.76 2.34 145 1143 141 137
as b A 43.2 12.76 2.34 158 155 152 149
5 g" 46.6 13.76 2.34 170 167 164 160
3 % 50.0 14.76 2.33 182 180 176 172

10.5 Y 34.6 10.18 2.27 126 124 121 i18
sk f" 38.0 11.18 2.27 138 136 133 130
% % 41.4 12.18 2.28 150 148 145 141
s 373 44.8 13.18 2.28 . 163 160 157 153
3 % 48.2 14.18 2.28 175 173 169 165
s5 g”g 51.6 15.18 2.28 187 185 181 176
b % 55.0 16.18 2.28 200 197 193 188
13 Y 39.6 11.64 2.20 144 141 138 135
o 15 43.0 12.64 2.21 156 154 150 146
1) b 46.4 13.64 2.22 168 166 162 15
bk fg 49.8 14.64 2.23 181 178 174 169
5 12 | 532 | 15.64 | 23 193 190 186 181
L ig 56.6 16.64 2.24 205 202 198 192
L L7 60.0 17.64 2.24 218 214 210 204

15.5 Y 44.6 13.12 2.14 162 159 155 151

I‘K 48.0 14.12 2.15 174 171 167 162
L A 51.4 15.12 2.16 186 183 179 174
L I",, 51.8 16.12 287 199 195 191 186
o 1 889 | 112, | 218 211 207 203 197
o4 5 61.6 18.12 219 224 220 215 209
G %4 65.0 19.12 2.19 236 232" 227 220

For detail dimensions see page 210.




CAMBRIA STEEL. 255

fE LOADS IN THOUSANDS OF POUNDS FOR
6 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P=%—g":‘)=- Safety factor 4.
360002
pe- 87—
b=
SERIES A.

Thickness|  Weight

Length in Feet. of of each

Plates, | Channel,

12 14 16 18 20 22 24 Inch. |Lbs, per Foot,

9 89 85 81 T 174 8
111 107 103 9 095 86 X
122 118 114 109 1M 99 o o
153 128 124 119 114 109 103 e
144 139 135 129 124 118 12 4
156 150 145 139 1583 127 121 i
166 161 155 1490 142 136 130 A5

114 110 106 102 97 02 88 £ 10.5
126 121 17 112 107 102 96 L4
157 133 127 122 116 ni 106 s
148 143 138 132 1 y 114 L
159 148 142 135 130 123 x5
171 165 152 144 132 s
182 176 169 162 154 148 140 i
125 120 115 100 104 9 Y 13
1 131 1256 19 13 107 P
M7 141 135 129 1 116 it
158 152 145 138 131 125 e
169 162 155 148 140 133 #
179 173 166 158 150 148 L2
180 183 176 167 159 151 s

140 13 128 122 115 109 15.6
151 145 138 131 1 118 bt

! 87
206 F 197 188 180 171 161

For detail dimensions see page 210.




256 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
7/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000 +
Based on Gordon’s Formula P= (2 Ly Safety fi 4.
3600012
e 97—y
oy

SERIES A.

Weight | Thickness Wei!ght Area Least
of each of o of Column|Radius of Length in Feet.
Channel, | Plates, | Column. | Section. | Gyration.
Lbs.per Foot.| Inch. (LbsperFf.| 8q.Ins, | Inches. 4 6 8 10
9.75 P 34.8 10.20 2.63 126 125 123 121
&4 353 38.6 11.32 2.63 140 139 137 134
oe % 42.5 12.45 2.62 154 152 150 147
oo I’g 46.3 13.5 2.62 168 166 163 160
1 %% 50.1 14.70 2.62 182 180 177 174
o ?9“ 53.9 15.82 2.62 196 194 190 187
¥ % 57.8 16.95 2.62 210 207 204 200
12.25 % 39.8 11.70 2.5 145 143 141 138
s ;53 43.6 12.82 2.56 159 157 154 151
“ %8 47.5 13.95 2.56 173 171 168 164
rig }73 51.3 15.08 2.56 187 185 182 178
e %% 55.1 16.20 2.57 198 195 191
5 fg 58.9 17.32 2.57 214 212 208 204
e % 62.8 18.45 2.57 228 226 222 217
14.75 Y 44.8 13.18 2.49 163 161 158 155
5% g“g 48.6 14.30 2.50 177 175 172 168
“ 82 525 | 15.43 | 2.50 191 189 185 181
s Izg 56.3 16.56 2.51 205 202 199 195
< “ 60.1 17.68 2.52 219 216 212 208
& z‘g 63.9 18.80 2.52 233 230 226 221
b % 67.8 15.93 2.53 247 244 239 234
17.25 Y 49.8 14.64 2.42 181 178 175 171
s abg 53.6 15.76 2.43 195 192 189 185
A % 57.5 16.89 2.45 209 206 202 198
i lzg 61.3 18.02 2.46 223 220 216 211
% /2 65.1 19.14 2.46 237 234 229 224
i g"g 68.9 20.26 2.47 251 248 243 238
<& 5% 72.8 21.39 2.48 265 261 257 251
19.75 % 54.8 16.12 2.37 199 197 193 188
o f,; 58.6 17.24 2.38 213 210 206 201
& 32 62.5 18.37 2.40 227 224 220 214
5, }7;; 66.3 19.50 2.41 241 238 234 228
b b 70.1 20.62 2.42 255 251 247 242
Lo f’g 73.9 21.74 2.43 269 265 260 255
o 5% 77.8 22.87 2.44 283 279 274 268

For detail dimensions see page 210.




CAMBRIA STEEL. 257

AFE LOADS IN THOUSANDS OF POUNDS FOR
7'/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.
50 000

Based on Gordon’s Formula P=—"" """ .. Safety factor 4.
1 (2L
360002
e 9
SERIES A.

Thickness Weight

Length in Feet, of of each

Plates, | Channel,

"12 |14 | 16| 18 | 20 | 22 | 24 | 26 | Inh |LbsperFt

18 | 15 | 11| 108 | 104 9% 95 ;| exs
130 127 123 119 115 110 106 102 % ]
23 | 190 | 135 | 1 | 16 |12 | me | 112 “
56 | 15 | 18 | 13 | s | 12 | 127 | 12 ? “
30 | 165 [ 160 | 154 [ 140 | 148 | 187 | 132 €
g2 | 178 | 172 | 166 | 1,1 | 15¢ | 148 | 342 o “
295 | 190 | 184 | 178 | 172 | 165 | 18 | 152 ¢4 “

184 | 130 | 126 | 122 | 18 | 13 | w8 | 103 1 |12.28
147 | 143 | 139 20 | 120 | 18 | 13 i o
}so 156 | 151 | M6 | 10 | 15 | 129 | 1 3 “
173 | 168 | 163 | 138 | 12 | 145 | 130 | 133 1 “
186 | 181 | 176 | 169 | 163 | 156 | 150 [ 144 “
09 | 104 | 188 | 181 | 174 | 17 | 161 | 154 o “
212 200 | 198 | 185 | 18 | 171 | 184 3 “

w51 | 146 | 12| 188 | 1:1 | 126 | 120 | 15 1y |1478
154 | 148 | 142 | 138 | 181 | 12 12 @
7| 1m | 1 W | 14 | 47 | M1 | 185 “

: we | 171 | 165 | 18 | 11 | 144 b "
202 | 196 | 191 | 184 77 170 162 155 ot
215 | 200 | 203 | 196 | 18 | 180 | 113 | 165 o “
59 | 22 | 215 | 207 | 18 | 191 | 18 [ 17 33 w
206 | 161 | 16| 10 | 148 | 137 | 1 | 126 1 1728
180 | 174 | 168 | 162 155 148 142 135 9 &
g0 | 187 | 11 | 174 | 16 | 150 | 158 | 146 3 “
206 | 199 | 198 178 | 171 | 16 | 15 s “
218 | 212 | 205 | 197 | 100 | 182 | 178 | 165 17 “
O30 | oo | 217 | 200 | 2m | 192 | 1s% | 176 é “
215 | 78 212 | 208 | 14 | 1% "
183 | 177 | 10| 164 | 157 | 1o | 13 | 136 1y |1945
196 | 189 | 188 | 175 168 161 153 146 5
200 | 202 | 15 | 187 | 180 | 172 | 164 | 157 3 “
20 | 215 | 208 | 199 | 191 | 183 | 174 | 166 7 “
93¢ | 907 | 220 | 211 | o2 | 194 | 18 | 17 ’3 6
548 | 200 | 231 [ 223 | 24 | 204 | 195 | 186 ; “
561 | 253 | 23 | 2 | 25 | 26 | 207 | 196 g | w

For detail dimensions see page 210.




258 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
8" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P=—"0%__. gafety factor 4.
e 10~ 3000:

SERIES A.

Veight | Ticknos Weight | v | lost
of each of of Oolumn|Radiuns of Length in Feet,
Channel. | Plates, | Column. | Ssction, | Gyration.
Lbs.perPoot| Inch. |LbsperPt| Sq.Tns, | Inches. | 4 | 6 | 8 | 10 | 12
1126 | 3 | 805 | 1170 | 208 | 145 | 144 | 142 | 140 | 137
o { 437 | 1265 | 297 | 161 | 150 [ 157 | 165 | 182
i 1 45.0 14.20 2.97 176 1756 172 170 167
“ r’.’ 528 | 1645 | 206 | 192 | 190 | 188 | 185 [ 181
“ 12 | 565 | 1670 | 295 | 207 | 205 | 208 | 200 | 196
“ ,!l: 6.8 | 17.95 | 295 | 223 | 221 | 210 | 214 | 200
“ 82 | e50 | 1920 | 205 | s | 26 | 23 | 20 | 25
1876 | 3% | 445 | 1308 | 202 | 162 | 161 | 159 | 156 | 158
« 487 |48 | 2e2 | 17 | w6 | 174 | 17 | 168
“ P | B0 (538 | 2% | 108 | 101 | 180 | 1% | 382
“ = | s73 | 1688 | 201 | 207 | 204 | 201 | 197
“ 33 65 | 1808 | 2o1 | 220 | 222 | 200 | 216 | 212
“ , 658 | 1983 | Zo1 | 20 | 257 | 235 | 21 | 2
w“ 32 | 700 | 2058 | 201 | 25 | 238 | 20 | 246 | 20
16826 | 37 | 405 | 2456 | 286 | 11 | 179 | 176 | 173 | 170
“ 537 | 1581 | 287 | 196 | 104 | 102 | 188 | 185
“ 80 | 17.06 | 287 | =2 | 200 | 207 | 208 | 199
« 623 | 1881 | 287 | 27 | 25 218 | 214
w“ 12 | 665 | 1056 | 287 | 243 | 240 | 237 | 283 | 238
55 0.8 20.51 2.87 258 b6 262 248 243
w 20| 70 | 206 | 287 | 24 | 270 | 207 | oo | 2is
1875 | 3% | 515 | 1602 | 281 | 190 | 197 | 194 | 100 | 186
«“ 887 | 1727 | 281 | 24 | 212 | 200 | 25 | 201
o3 63.0 | 1852 2,82 =0 27 | 2 | 221 | 218
“ 7 | ers | 1977 | 282 | 245 | 248 | 210 | 26 | 20
“ | ms |22 | 283 | 261 | 258 | 256 | 250 | 25
L ‘§ 75.8 2297 2.83 276 274 270 265 260
“ 32 | soo | 252 | 288 | 202 | 280 | 285 | 20 | 275
2126 | Y | 505 1750 | 278 | 27 | 215 | 22 | 208 [ 204
(0 a7 | 1875 | 277 | 23 | 20 | 207 | 228 | 28
e | %0 [ %00 | 37 | 2 | %4 | 2 | o8 | 2
“ | s |2 | 278 | o5t | 261 | 257 | 253 | 247
. 12 | 765 [ 2250 | 270 | 270 | 276 | 252 | 207 | 262
e o RO.8 23.75 2.7 200 291 =87 282 Zi6
“ 82 | 850 | 2500 | 2s0 | 310 | 307 | 302 | 207 | ;1

For detail dimensions see page 210.




CAMBRIA BTEEL. 259

'E LOADS IN THOUSANDS OF POUNDS FOR
8" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P= __5(9,5!91'%_)? Bafety factor 4.
y 145
0002 0
SERIES A.
Length in Feet s
mn mn eet.
Plates,
16 | 18 | 20 | 22 | 24 | 26 | 28 | 30 | Inch. |LbsperPt.
180 | 128 | 126 | 120 | 116 | 112 | 108 | 104 ¥ |11.28
15 | 141 | 137 | 183 | 128 ) 124 | 120 | 115 ﬁ (0
159 | 154 | 150 | 146 | 141 | 136 | 131 | 126 “
173 | 168 | 163 | 158 | 158 | 147 | 142 | 13 l': s
187 | 182 | 176 | 170 | 165 | 159 | 153 | 147 "
201 | 195 | 189 [ 188 | 378 | 171 | 165 | 168 “
215 | 209 | 208 | 196 | 190 177 | 169 e
u6 | 142 | 138 120 | 12¢ | 119 | 115 1% |1878
160 | 155 | 151 | 146 | 141 | 136 | 11 | 126 i
174 | 169 | 1 58 | 18 | 12| 187 “
188 | 182 | 177 | 171 | 166 | 160 | 153 | 148 “
22 | 1 190 | 184 | 178 | 172 | 164 | 159 $8
216 | 209 | 208 | 196 | 190 176 | 170 i«
229 | 203 | 216 | 200 | 208 | 195 | 187 | 181 “
162 | 157 | 152 | 17 | 142 | 187 | 131 | 128 % |1e28
176 | 171 | 165 | 160 | 164 | 148 | 148 | 13 9 “
184 [ 178 | 172 | 166 | 160 [ 154 | 148 “
198 | 101 | 185 | 178 | 172 | 165 | 150 “
27 | 211 198 | 101 177 | 170 “
21 217 | 210 | 208 | 195 | 188 [ 181 “
238 | 281 215 199 | 191 H “
v | 172 | 167 | w1 | 156 | 149 | 148 | 1m % |1898
191 | 185 | 180 | 174 | 167 | 160 | 154 | 148 i
199 | 193 | 186 | 180 | 173 | 16 | 180 “
219 | 212 ! 206 | 190 | 102 | 185 | s | 1m “
226 | 219 | 211 | 204 | 196 | 189 | 181 “
245 | 230 21 | 216 | 208 | 200 | 192 “
260 | 253 | 245 | 236 | 225 | 220 | 211 | 208 4 “
103 | 187 | 181 | 174 | 163 | 162 | 155 | 148 i |21.28
207 | 200 | 104 | 187 | 180 | 173 | 166 | 159 i
220 [ 214 [ 207 [ 200 | 192 | 185 | 178 | 10 “
o34 [ 227 [ 200 [ 213 | 205 | 196 | 189 | 181 .
249 241 23 25 217 200 201 192 . i
263 | 254 | 246 | 258 | 220 | 221 | 212 | 202 “
27 | 2as | o260 | 250 | 201 | 232 | 228 | 214 44 .

For detail dimensions see page 210,




260 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
9/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P=ﬂ—,- Safety factor 4.
14 02 L)

36 000 12

pe = 1177 =

SERIES A.

Weight | Thiok- | Weight Areaof | Least
of each |messof | of |Column [Radius of Length in Feet.
Channel, | Plaies, | Column, |Seetion.| Gyration.
l.he.perl't.\ Inch. LbeperFi|S8q Ins.| Inches. (5] 8 |10| 12 | 14 | 18
18286 Y 45,2 |18.28 | 3.24 164 | 162 | 160 | 158 155 152
A a‘y 49.9 |14.66| 3.32 151 179 | 177 | 174 171 168
as 78 5.6 |16.03 | 3.31 198 | 196 | 193 | 191 187 1583
i {s 59.2 | 17.40 | 3.30 215 1 218 | 210 | 207 203 199
A% 63.9 |18.78| 3.20 22 | 29 | 227 | 23 219 | 214
2 68.5 |20.16| 3.28 249 | 246 239 235 | 230
ks 73.8 |21.53| 3.28 266 | 263 | 260 | 2556 | 251 246
15 b 48.7 |14.82| 3.29 7| 175 | 178 | 170 | 167 | 163
i 534 |15.70| 3.28 194 | 192 | 189 | 186 | 188 179
i 58.1 |17.07 | 8.28 211 | 200 | 206 | 202 | 199 | 195
s 627 |18.44| B8.27 208 | 225 | 222 | 219 215 | 210
L 67.4 |19.82] 3.26 245 | 242 | 239 | 285 231
¥ 720 |21.20) 3.26 262 | 259 | 256 | 251 47 242
L 8 76.8 | 22.57| 3.2 29 | 270 | 22 | 247 263 257
20 b4 58.7 |17.26| 3.19 213 | 210 | 208 | 204 196
i 63.4 |18.64| 3.19 230 | 27 | 224 | 220 | 216 | 212
“ 68.1 |20.01| 3.19 o7 | M4 | M1 | 236 | 22 | 227
o | | 77 (23| Sh0 | 26l 27} B8 | 268 1 248
“ 13 | 774 |2278| 819 | 280 | 28 | 274 | 260 | 264 | 250
. & 82.0 |2.14| 319 207 | 204 | 201 | 285 | 280 | 274
L & 86,8 |25.51| 38.18 314 | 811 | 307 | 301 | 296 | 290
26 71 68.7 |20.20( 3.10 240 | 246 | 243 | 238 | 24 | 228
o 734 |21.58]| 3.11 %6 | 2063 | 259 | 254 250 244
S 781 |29 | 311 933 | 270 | 276 | 270 | 265 260
& 827 | 24.32| 812 B 206 | 202 | 287 281 205
e 874 |25.70| 3.12 317 | 313 | 309 | 304 207 | 20
" 9020 |27.08| 3.12 834 | 330 | 825 | 320 313 307
L 96.8 |28.45| B.12 851 | 346 | 542 | 336 | 829 | 322
For detail dimensions see page 210.




CAMBRIA STEEL. : 261

LOADS IN THOUSANDS OF POUNDS FOR
9" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula Pi_ﬁ?lﬁ]’ Safety factor 4.
*+36000 2
|t |
SERIES A.
Thickness| Weight
Length in Feel. of of each
Plates, | Channel,
18 | 20 | 22 | 24 | 26 |28 | 30 | 32 34 Imch. |Lbs.perFt.
4 | 2145 | 141 | 187 | 234 | 120 | 125 | 12| 117 ! 13.256
164 | 160 | 156 | 162 | 147 | 143 | 188 | 184 | 13 o
479 | 175 | 171 | 185 | 160 | 155 | 150 | 146 | 141 &
794 | 189 | 184 | 179 | 174 | 169 | 163 | 158 | 153 s
o090 | 204 | 199 | 194 | 188 | 182 | 196 | 171 | 165 o
25 | 219 | 214 | 208 | 202 | 195 ( 180 | 182 | 176 &5
240 | 24 | 228 | 220 | 215 | 200 | 202 | 194 | 188 o
160 | 156 | 152 | 148 | 148 | 139 | 134 | 130 | 126 i5
175 | 171 | 166 | 162 | 157 | 152 | 147 | 142 | 187 [
;g 186 | 181 | 176 | 171 | 166 | 160 | 154 | 149 &
: 901 | 195 | 190 | 184 | 178 | 172 | 167 | 161 o
21 | 216 | 210 | 208 | 197 | 191 | 185 | 179 | 178 “ ‘
936 | 231 | 225 | 217 | 211 | 204 | 198 | 191 | 185 i
952 | 245 | 238 | 231 | 225 | 218 | 211 | 204 | 196 g
192 | 186 | 181 | 176 | 170 | 165 | 150 | 154 | 148 20
207 | 201 [ 196 | 190 | 184 | 178 | 172 | 166 | 160 W
992 | 216 | 210 | 204 | 197 | 191 | 185 | 179 | 172 i
%7 | W1 | 224 | 4 211 197 | 191 | 183 “
053 | 246 | 239 | 282 217 | 210 195 o
968 | 260 | 273 | 216 | 238 95 | 218 o '
980 | 275 | 268 | 260 | 251 | 243 | 236 219 o |
o3 | 216 | 210 | 204 | 197 | 191 | 183 | 177 | 170 25
038 | 232 | 224 | 218 | 210 | 204 | 197 | 189 | 183 s
o5 | 246 | 230 | 282 | 224 | 217 | 210 | 201 | 14 6
68 | 261 | 253 | 26 20 | 22 | 213 | 206 ﬁ “
283 | 776 | 267 252 | 243 | =6 | 226 | 218 A
o8 | 291 | 282 | 214 247 | 238 [ 229 A5
813 | 306 | 206 | 287 | 2n | 260 | 260 | 250 241 ot

For detail dimensions see page 210.
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262

CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR

Based on Gordon's Formula P—

SQUARE ENDS.
(2 L)¢
M g500002

SERIES A.

107 CHANNEL AND PLATE COLUMNS.

Safety factor 4.

Least
Radius of Lengtith in Feet,
Gyration,

f Inches. | 8 8 (10|12 | 14| 18
15 504 |14.92| 8.62, | 184 | 183 | 181 | 179 | 176 | 178
s 565.5 |16.42| 8.61 | 203 | 201 | 199 | 197 | 193 | 191
L 60.6 [17.92| 359 | 221 | 220 | 217 | 215 | 211 | 207
ik 65.7 |19.42]| 3.58 | 240 | 238 5 | 282 | 229 | 2%
L 70.8 |20.92| 858 | 259 | 257 | 254 | 250 | 247 | 242
i ;g 75.9 |22.42| 3.57 27 | 275 | 272 | 268 | 264 | 250
L 8 81.0 [23.92| 3566 | 206 | 203 | 200 | 286 | 282 | 277
20 1 604 |17.76| 852 | 219 | 217 | 215 | 212 | 200 | 205
S 65.6 |10.26| 8,562 | 235 | 236 | 233 | 230 | 226 | 223
x5 70.6 |20.76| 3.51 | 257 | 254 | 252 | 248 | 244 | 239
13 75.7 |22.26| 8561 | 275 | 272 | 270 | 266 | 262 | 257
s 80.8 (23.76| 3.51 | 204 | 201 | 288 | 284 | 279 | 274
X 859 (2525| 8.60 | 812 [ 809 | 305 | 802 | 207 | 201
Ak 91.0 |26.76| 8.50 | 331 | 328 | 324 | 320 | 314 | 808
256 Y 704 |2070| 8.42 | 255 | 258 | 250 | 247 | 242 | 238
w 7.5 |22 843 | 274 | 272 | 268 | 265 | 260 | 255
o 4 80.6 |29.70| 843 | 293 | 200 | 287 | 282 | 278 | 272
L Ty 85.7 |25.20| 3.43 | 811 | 808 300 | 295 | 289
s 00.8 |26.70| 3.43 | 330 | 327 | 823 | 818 | 313 | 807
Ly 05.9 (2820 344 | 348 | 345 | 341 | 336 | 830 | 8N
. g | 10L0 |2070| 3.44 | 367 | 364 | 350 | 355 | 348 | 341
30 804 |23.64| 883 | 292 | 289 | 285 | 281 | 276 | 271
Ly 855 |25.04| 3.34 | 810 | 807 | 308 | 200 | 294 | 288
g 00.6 |26.64| 335 | 329 | 325 | 321 | 317 | 811 | 805
g 95.7 |28.14| 336 | 347 | 344 | 340 | 234 | 320 | 322
e 100.8 |(20.64| 3.36 | 366 | 362 | 858 | 352 | 346 | 839
oh 105.9 |81.14| 8.37 | 884 | 880 | 376 | 870 | 864 | 858
= 111.0 [82.64| 3837 | 403 | 800 | 804 | 888 | 3881 | 875
35 Yy 90.4 |2058| 8.26 | 828 | 824 | 820 | 815 | 309 | 308
G 95.5 |28.08| 8.27 | 347 | 343 | 338 | 333 | 327 | 82
* *!5 100.6 |20.58 | 8.28 | 865 | 861 | 857 | 851 | 844 | 887
a8 105.7 [81.08| 820 | 884 | 880 | 875 | 860 | 362 | 854
" 110.8 [32.58| 3.20 | 402 | 898 | 893 | 387 | 879 | 872
e 115.9 |84.08| 8.30 | 421 | 416 | 411 | 405 | 808 | 390
= 121.0 [35.58| 3.81 | 439 | 435 | 420 | 423 | 415 | 407

For detail dimensions see page 211




CAMBRIA STEEL. 263

FE LOADS IN THOUSANDS OF POUNDS FOR
10" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

ased ia Gordons: Pormuih P=—E?1%- Safety factor'd
86000 12
o= 1207 =
SERIES A.
|
Thick- | Weight |
Length in Feet. ness of | of each ‘
(hznnel,
18| 20 | 22 | 24 | 26 | 28 | 30 | 32 | 34 | 86 Ubs perFt, 1

204
811 | 303 | 205 | 286 | 279 | 271 | 262 | 253 | 245

§
B
o]
2
33 2% EHEE £2
. o5 :
LSS SRS SSRGS ISRSRER S \g
w0
o

827 | 810 | 310 | 302 | 204 | 285 | 276 | 267 | 258 9
58 | 252 | 245 23 | 26 | A 201 30
275 | 268 253 | 245 | BT 22 | 214 b
201 | 284 | 276 | 268 252 | 243 | 287 | 228 %
807 | 801 284 | 276 | 267 241 i
824 | 317 | B08 | 209 ( 200 | 281 | 272 | 263 | 254 L.
342 | 383 | 324 | 815 | 805 | 206 | 286 | 276 | 267 .
858 | 849 | 339 | 330 | 320 | 810 200 | 280 .
280 | 282 | 273 | 265 | 256 | 248 [ 240 | 232 | 224 35
S06 | 208 | 280 | 270 | 271 | 262 | 254 | 245 | 237 .
322 | 3183 | 805 | 206 | 287 | 278 | 267 | 258 | 249 i
338 | 820 | 320 | 311 | 801 | 202 | 282 | 273 | 263 o
54 | 845 | 896 | 326 | 516 | 306 | 206 | 286 | 276 L
871 | 861 | 851 | 841 | S30 | 820 | 310 | 290 | 289 o
880 | 370 | 367 | 356 | 845 | 334 | 323 | 812 | 301 -

For detail dimensions see page 211,
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264 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

AL 2 50000
Based on Gordon’s Formula P (2L Safety factor 4.

1350002
| P e
SERIES A.

Weight | Thick- Wﬁfhl Area of | Least

of each | ness of Column|Radius of Leugth in Feet.

Channel, | Plates, | Column. |Section.| Gyration.

Lbs.perPt.| Inch, |Lbs.perFi|S5q,Ins.| Inches. | 8 10 |12 14|16|18 |20 |22

20.5 Y 6.8 |19.06| 441 935 | 238 | 232| 229| 227| 223 220 217

70.8 |20.81 | 4.38 257 | 255 | 253| 250) 247| 244) 240 236
K8 76.7 |22.56| 4.36 08 | 276 | 278| 271 267| 264) 260| 256
L 82.7 | 2431 | 4.3 300 | 208 | 205 202) 288| 285| 280| 275
L 88.6 |26.06| 4.82 321 | 319 | 316] 813) 309| 304} 300| 295
{3 .6 |27.81| 4.80 843 | 840 | 887| 333( 330( 825| 319| 815
“ 100.5 |29.56| 4.28 364 | 302 | 358| B54| BS0| 345| 339| 335
25 Y 73.8 |21.70| 4.35 268 | 266 | 263| 261| 257 2564| 250| 246
e 79.8 |28.46| 4.32 280 | 287 | 284 282} 278| 274 270| 266
46 ‘!z 85.7 |25.20| 4.81 811 | 308 | 305 303 200| 204f 2900| 285
55 91.7 |26.95| 4.2 332 | 330 | 327| 823 319| 315| 810| 305
b 97.6 |28.70| 4.27 854 | 851 | 848| 844| 340| 335| 830| 524
iF 103.6 |80.45| 4.26 875 | 373 | 369| B65| 860| 356) 850 543
15 % 109.5 |82.20| 4.25 307 | 803 | 390| 386) 381| 376 870| 363
30 4 83.8 |24.64| 427 304 | 302 | 290| 295| 202| 288) 283| 278
x$ 89.8 | 26.39 | 4.26 325 | 828 | 320! 316/ 312/ 308| 303! 208
i 4 95.7 |28.14| 4.25 | 847 | 344 | 341) 337| 333 829 423 817
M e 101.7 |29.80| 4.23 368 | 86D | 362) B58| 353| 48| 343) 337
s 107.6 |31.64| 4.22 590 | 887 | 383| 379 874| B368| 863] 357
L by 113.6 |33.39( 4.21 411 | 408 | 404] 400| 395| B89} 382 377
L 119.5 |35.14| 4.21 433 | 420 | 425] 421] 415| 409| 402{ 396
35 1y 93.8 |27.58 | 4.19 0 | 837 334] 830| 826/ 821| 16| 310
“ a‘ 9.8 2033 | 418 B61 | 858 | 355) 351 847| 31| 336) 330
35 5 105.7 [31.08( 4.18 383 | 380 3?61 372 367| 862 356/ 349
o ' 111.7 | 3283 | 4.17 405 | 401 | 397 302| 388| 3821 B76{ 369
« {32 [ 176 (3458 416 | 426 | 422 | 418! 413! 400! 402! 896 880
i 32 123.6 |36.33| 4.16 448 | 444 | 439] 434) 420| 423] 416] 408
e 129.5 |88.08| 415 460 | 465 | 461) 455 449 43| 436) 428
40 % 103.8 |30.52| 4.13 376 | 873 | 360| 865| 360| 354| 349| 843
Lo 100.8 |32.27| 412 808 | 894 | 300| 386 350| 374 363
o 1157 |84.02( 4.12 419 | 416 | 411} 406| 401| 895 982
i 121.7 |35.77| 412 441 | 437 | 433 427| 421 415) 408| 402
= 127.6 [37.52| 411 | 462 | 458 | 454) 448] 442 435( 428) 420
= 138.6 [39.27| 4.11 484 | 480 | 475 469 463| 456, 448| 440
Lod 139.56 141.02] 411 505 | HO1 | 496! 490! 483] 476| 468! 459
For detail dimensions see page 211




CAMBRIA STEEL. 265

SAFE LOADS IN THOUSANDS OF POUNDS FOR
127 CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula Pn%- Bafety factor 4,
435000
p— 14"
SERIES A.
Thick- | Weight
Length in Feet. nessof | of each
Plates, | Channel,
26(28|30| 32 | 84 | 36 | 88 | 40 | 42 | 44 | Inch. [LbsperFtL
200| 206) 201 196 | 193 | 188 | 184 | 179 | 175 | 170 20.5
208] 2231 220| 214 | 209 | 205 | 200 | 195 | 190 | 186 L4
246| 242 287] 232 | 227 | 221 | 216 | 211 | 206 | 200 5 “
266| 260] 265 249 | 244 | 208 | 232 | 227 | 223 | 216 ax
285( 279 274 267 | 261 | 255 | 49 | 242 | 287 | 230 L
B804] 297] 201 285 | 278 | 271 | 265 | 258 | 251 | M5 g
822! 316| 309| 802 | 296 | 288 | 281 | 274 | 267 | 259 s
237| 233| 226| 223 | 218 | 213 | 208 | 208 | 197 | 198 % 25
256| 251 246] 240 | 235 224 | 218 | 213 | 207 o5
275| 269 263| 268 | 252 | 246 | A1 200 | 222 L
203| 268| 282) 275 | 270 | 263 | 256 | 250 | 243 | 237 b
312| 806] 300| 203 | 286 | 280 | 72 250 | 252 (s
831| 524] 18| 811 | 303 | 205 | 289 | 281 | 273 | 267 L
850| 843| 335| 329 | 820 | 312 | 306 | 297 | 29 | 281 “
268| 262| 257| 251 | 245 | 240 | 234 | 228 | 223 | 216 30
287| 281| 276| 260 | 263 | 256 | 250 | 244 | 27 | 2132 oS
3! 306! 300 203! 287 § 280 | 273 | 267 | 260 § 253 | M6 o
825| 318 311 804 | 207 | 200 | 282 | 275 | 268 | 261 s s
343| 337| 220 821 | 313 | 307 | 209 | 201 | 282 | 46 3 L
362| 854| 347| 830 | 331 | 322 | 815 | 307 | 208 | 290 g Ll
851 372| 865 857 | 48 | 339 | 382 | 323 | 314 | 305 5t
209| 292| 286 280 | 273 | 266 | 250 | 258 | 246 | 230 | Y 35
818 311] 304 296 | 290 | 283 | 275 | 268 | 262 | 254 H
837| 529] 322| 314 | 808 | 300 | 202 | 284 | 297 | 270 42
356 348| 340 832 | 323 | 817 | 808 | 800 | 291 | 283 L
375 366 858! 240 | 841 | 332 | 325 ! B16 [ 307 | 208 L
804] 385( 876 867 | 858 | 549 | 341 | 832 | 323 | 313 Lo
411| 404| 804| 885 | 375 | 865 | 356 | 348 | 338 | 328 A%
820| 322| 314| 308 | 801 | 293 | 285 | 277 | 269 | 262
348| 340| 333| 824 | 816 | 8510 | 301 | 203 | 285 | 277 ¥
5] 867| 850| 351| 342 | 833 | 326 | 318 | 309 | 300 | 292 L1
886| 877| 369 860 | 851 | 343 | 334 | 825 | 316 | BO7 L
405| 96| 887| 877 | 368 | 858 | 350 | 841 | 881 | 822 =
424] 412 405| 395 | 885 | 376 | 36 357 | 347 | 887 Q =
442! 4331 423! 412 | 402 | 391 | 383 | 873 | 862 | 852 5

For detail dimensions see page 211.
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266 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
15" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P=_'?£:i; Safety fuctor 4.
e 17 143500018
L
ol SERIES A.
Weight | Thick- | Weight |Area of | "Least
of each | nass of sﬁ | Column Radius of Length in Feet,
. | Plates, | Column, Gyration,

Lbs.por FL.| Tnch, [Tbs.perFt.|Sq.Ins.| Inches. | 12]14[16]18|20)|22|24 26|28
83 8¢ | 100.4 [3255| 541 | 399| 396| 39| 800
« ﬁ 116.6 | 3068 | 588 | 425 422 418] 415
b 123.8 | 86.80 | 5,36 | 451| 448 444| 440
i 131.0 [ 38.92| 5.38 | 476| 474| 470| 465
- 138.2 | 41.06| 5.31 | 502| 500| 495| 490
t 145.4 |48.18| 5.20 | 520l 523 521f 516
o 4 52.7 |45.30 | b5.24 | 555 550| 545 541
35 113.4 |83.33 | 5.0 | 400 406| 402 899
L 120.6 | 35.46 | 5.87 | 435] 452| 428] 424
(1 127.8 | 87.58 | 5.35 | 461] 457| 453| 449
4 135.0 |89.70 | 5.32 483| 479 474
. 142.2 |41.83| 5.80 | 512| 509| 505
$ i 149.4 |43.96| 5.28 | 538 534| 530 525
" 4 | 156.7 | 46.08 | 5.27 | 564| 560 H56| H51

8 123.4 |86.27| 5.35 | 445) 441| 438] 433
i 130.6 | 35.40 | 5.33 | 470| 467| 463| 459
At 137.8 | 40.52 | 5.31 | 496] 493| 480 484
£ 145.0 | 42. 5.20 | 522| 519 514 509
2 152.2 [44.77 | 5.27 | 548] Had| 540| 535
£ 159.4 | 46.90 | 5.26 | 574| 570 566/ 560
i 4 | 166.7 |49.02| 5.24 | 600] 595 500| 586
45 82 | 133.4 3928 5.31 | 480| 477 473] 469
o5 w | 140.6 [41.86| 5.20 | 500| 503| 409) 494
45 1 | 147.8 |43.48| 5.27 | 532] 528 525| 619
L 155.0 [ 45.60 | 5.25 554| 550 545
L 162.2 | 47.78 | 5.24 | 584 580| 575) 570
e 1604 | 49.86 | 5.23 | 610| 606} 600| 506|
4 4 | 176.7 |51.98| 221 631| 620, 619
50 3 143.4 | 4217 | 5.26 | 516] 512| 509| 504
o 150.6 | 44.80 | 5.24 | 542| 588| 533 520
L2 157.8 | 46.42| 5.23 | 568| 664| 50| H5d)
5 165.0 [48.54 | 5.21 | 504| 590 5S4| 578!
i 172.2 | 50.67 | 520 | 620] 615| 610| 604]
5 179.4 |562.80 | 5.19 | 646| 641| G36| 620 622
“ i | 1867 |5he2| 518 | 672 667| e61] 654
55 3L | 1584 |45.01| 5.21 | 552 58| 43| Aas
& 160.6 | 47.24 | 5.19 | 578| 574| 569 563
5% 167.8 | 49.36 | 5.18 | 604] 600 HOM| 588
i 175.0 | 51.48 | 5.17 | 630| 625| 620, 613
£ 182.2 | 58.61 [ 5.16 | 656] 651] 645 630
4

5.15 | 682} 677 671 664
. T08] T03! 696] 689!

For detail dimensions see page 211,
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CAMBRIA STEEL,

287

SQUARE ENDS.
g __ 50000
Based on Gordon’s Formula P— (215

I+gg000

SERIES A.

I

JSA.FE LOADS TN THOUSANDS OF POUNDS FOR
15" CHANNEL AND PLATE COLUMNS.

Safety factor 4,

Thick-| Weight

Length in Feet. nessof | of each

Plates, | Channal,

80|32 (3436|8840 |42 44| 46 | 48 | 50 | 62 | Inch. |LbsperFt,
g6al a57| 351| 945 240{ 334) 227| 322| 316 | 300 | o4 | 297 | 35 | 33
885| 81| 874| 368) 361) 356) 340| 42| 835 | 820 | 822 | 915 | A
- 400] 02| 897 390| 383 876 370| 862| 855 | 347 | 842 | 334 [
432| 425 418/ 411) 405 397| 389 | 581 875 | 867 | 30 | 1 | 3 &
456] 449] 441 433] 425 419) 411| 402 894 | 388 379 | 371 s
478| 472| 464| 456] 447 438| 432| 423| 414 | 405 | 307 | 890 “
501 493| 484| 476| 467| 460| 451 | 442 432 | 423 | 416 | 407 | %4 o
870| 366| 860| 353| 48| 42| 335/ 830 823 | 316 | 810 | 204 | %5 | B85
804/ 387| 83| 876| 369| B64| 857| 840| 342 | 337 | 320 | 822 t“
417! 411! 404! 80| 301| 383( 376 70| 862 | 855 | 849 | BI1 s
L 441| 434 46| 419] 413) 405| 307| 380| 383 | 875 | 867 | 369 | 5 “
463| 457| 449| 441| 433 427) 418 410| 401 | 893 | 386 | 378 “
ﬁg 478 472 464 455| 416] 437| 431| 422 | 413 | 404 | 897 w
- 501) 493 486 477| 468] 450| 452| 442 | 433 | 423 | 414 | 34 "
" 403| 296] 590 84| 37| 370( 363| 357| 850 | 842 | 287 | 820 [ 82 | 40
. 427| 420| 412| 405 399| 302| 384| 376| 370 | 363 | 355 | 847 | Ju o
450| 443 435| 427| 420] 413| 405 397| 380 | 883 | B74 | 306 “
- 472 466| 458 450| 44 409 | 400 | 302 | 885 “
gs 487) 470| 472, 464 430 | 420 | 411 | 402 «
~ 519| 510| 502 495/ 456 450 | 440 | 431 | 421 | 3 w
52| 533| 524| 515 505 468 | 458 | 450 | 440 | ¥ "
436) 420| 421 414 406 876 | 970 | 362 | 854 | 8¢ | 45
58] 452 444| 436| 428 397 | 388 | 380 | 374 | 7 “
481 4731 465] 459] 450 917 | 408 | 890 | 300 | 32 “
504| 496G, 488 479| 4721 485 | 428 | 419 | 400 | s
528 519| 510 501| 492 456 | 446 | 438 | 420 T
| 55| 542f 533| 573| 514 476 | 465 | 455 | 448 | § o
573| 566, 556, H16| 536 496 | 485 | 475 | 464 | ¥4 “
466 450| 451| 445| 437 405 | 896 | 387 | 870 | 3 50
490] 482! 474 465 45 423 | 414 | 407 | 898 w
B13| H0B, 496 487| 478 443 | 433 | 424 | 417 “
535 528| 519) 510 463 | 453 | 443 | 433 s
558| 510 542 532 522 473 | 463 | 452 (0
582 572! 662 554| 5 501 | 493 | 482 | 471 .
1805| 5O5| 585( 574) 566 521 | 510 | 499 | 490 | L
407| 491 482| 474] 465 431 | 421 | 112 | 408 | 34 | BB
520| 512| 503 496| 457 448 | 441 | 481 | 422 &
54| 535 525/ 516| 5 460 | 458 | 448 | 441 "
67| 558| 548/ 538 528 480 | 478 | 468 | 457 o
501| 581| 571| 560| 55 509 | 4908 | 457 | 476 s
614 508| 582| 572 520 | 518 | 506 | 495 “
633 627] 616/ 605 549 | 537 | 825 | 614 | % | ¥

For detail dimensions see page 211




268 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
6/! CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula Pzﬂi—;.
14 (2 L)%

36 000 r2

Safety factor 4.

R

o

= L‘ SERIES B.

Weight | Thickness| Weight Area TLeast

of each of of |of Column Radius of Length in Feet.

Channel, | Plates, | Column. | Section. | Gyration.

Lbs.perFt.| Inch. |(Lbs.perFt.| Sq. Ins, | Inches. 4 6 8 10 | 12

8 % 31.3 9.26 2.74 115 114 112 { 110 | 107
% 35.1 10.39 2.73 129 127 126 | 123 | 121
% 8 39.0 11.51 2.711 142 141 139 | 136 | 134
5 42.8 12.64 2.70 156 155 153 | 150 | 147
L A 46.6 13.76 2.70 170 169 166 | 163 | 160
5 50.4 14.89 2.69 184 183 180 | 176 | 172
s % 54.3 16.01 2.68 198 196 193 | 190 | 185

10.5 Y% 36.3 10.68 2.68 132 131 129 | 126 | 123
s 40.1 11.81 2.67 146 145 142 | 140 | 137
ey 2 44.0 12.93 2.66 160 158 156 | 153 | 150
o i’x 47.8 14.06 2.66 174 172 170 | 166 | 163
i 2 51.6 15.18 2.65 188 186 183 | 179 | 176
i g%, 55.4 16.31 2.65 202 197 | 193 | 189
L& % 59.3 17.43 2.65 216 213 210 | 206 | 202
13 Y 41.3 12.14 2.54 150 148 146 | 143 | 139
) 45.1 13.27 2.62 164 162 160 | 157 | 153
i 4 49.0 14.39 2.62 178 176 173 | 170 | 164
S }7§ 52.8 15.52 2.62 192 190 187 | 183 | 179
5 A 56.6 16.64 2.61 206 204 200 | 197 | 192
Bs 60.4 17.77 2.61 220 218 214 | 210 | 205
< A 64.3 18.89 2.61 234 231 227 | 223 | 218

15.6 Yy 46.3 13.62 2.47 169 166 164 | 160 | 155
¢ 50.1 14.75 2.54 183 180 178 | 174 | 169
& 54.0 15.87 2.57 196 194 191 | 187 | 182
(4 lﬁ 57.8 17.00 2.57 210 208 205 | 200 | 195
i % 61.6 18.12 2.57 224 222 218 | 214
44 g” 65.4 19.25 2.57 238 236 232 | 227 | 221
L }g 69.3 20.37 2.57 252 249 245 | 240 | 234

For detail dimensions see page 212.




CAMBRIA STEEL. 269

B LOADS IN THOUSANDS OF POUNDS FOR
6/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P— —ﬁ';g':m. Safety factor 4.
36000 18
- g7 =
SERIES B.

Thickness| Weight

Length in Feet. of of each

Plates. | Channel.

1618 | 20 | 22 | 24 | 26 | 28 | Ih |LbsperRt
102 % | 92 | s | 8 | s 8
e || w07 | 108 | e 91 “
126 [ 128 | ns | 14 | w09 | 105 | 100 “
189 | 134 125 | 120 | 15 | 110 -
w1 48| 11 | 136 | w1 | 126 | 12 “
1618 | 18 | wr | | 1% | 130 “
1% [ 10| 168 | 18 | 51 | 145 | w0 “

8
g
g
g
EZ EZEEEERER i
AN ST SRS SRS
[
(-]

201 71
| ns A5 196 189 1851 173
For detail dimensions see page 212,




270 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
7" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

=
Based on Gordon’s Formula P—_-—d’(()'l(?)q(;:)? Safety factor 4.
3500012
Re- 11—y
oy

SERIES B.

Weight | Thick- | Weight |Area of | Teast
of each | ness of of |Column |Radius of Length in Feet.
Channel, | Plates, | Column, |Section, | Gyration.

Lbs.perPt.| Inch. \Lbs.perFt. Sq. Ins.| Inches. | 6 8 10 | 12 | 14 | 16
9.75 b 38.2 | 11.20 3.20 13¢ 137 | 135 132 | 130 | 127
by ﬁ 42,9 | 12.58 3.27 155 | 154 151 149 | 146 | 143
be 34 47.6 | 13.95 3.33 172 170 168 166 | 163 | 160
£ I’, 52.2 | 15.32 3.35 189 187 185 182 | 179 | 175
g 56.9 | 16.70 | 3.34 206 | 204 | 202 | 198 [ 195 | 191
L 61.5 | 18.08 | 3.33 223 ( 221 | 218 | 215 | 211 | 207
ye 66.3 | 19.45 | 3.32 240 ( 238 | 235 | 231 | 227 | 223
12.25 43.2 | 12.70 [ 3.08 156 [ 1556 | 153 | 150 | 147 | 143
o 47.9 |(14.08 | 3.16 173 1 172 | 169 | 166 | 163 | 159
A 52.6 3.2
57.2 :

61.9 18.20 | 331 225 ( 222 | 220 | 216 | 213 | 208

S SN R  P P R

14.75 48.2 | 14.18 | 2.9 174 | 172 | 170 | 167 | 163 | 159
Ly 52.9 | 15.56 | 3.07 191 ( 189 | 186 | 183 | 179 | 176
5 57.6 | 16.93 | 3.14 209 | 206 | 203 | 200 | 196 | 192
5 }73 622 (18.30 | 3.20 225 ( 223 | 220 | 216 | 212 | 208
43 4 66.9 | 19.68 | 3.26 243 | 240 | 237 | 233 | 229 | 224
e bt 71.5 | 21.06 | 3.27 260 | 257 | 253 | 250 | 245 | 240
s¢ % 76.3 | 22.43 (| 3.27 277 | 274 | 270 | 266 | 261 | 256
1725 | 1 53.2 | 15.64 | 291 192 | 190 ( 187 | 183 | 179 | 174
Py 57.9 [17.02| 2.99 209 [ 207 [ 204 195 ( 191
st 8 62.6 |18.39 | 3.06 226 [ 224 | 220 ; 217 | 212 | 207
sE {a 67.2 |19.76 | 3.13 243 | 240 | 237 | 234 | 228 | 224
s % 71.9 |21.14( 3.19 260 | 258 | 254 | 250 | 245 | 240
BE ' 76.5 |22.52 | 3.4 277 | 275 71 | 267 | 262 | 257

19.76| 3% | 582 [17.12| 2.8 | 210 | 207 | 204 | 200 | 195 | 190
@l B | e2o (18| 298 | 28 | 225 | o1 | a7 | 22 | 206
“ 8 | 676 |19.87| 300 | 244 | 241 | ¢ 233 | 228 | 293
“ | 7| 722 |224| 307 | 261 | 29 | 4| 20| 245 | 240
“ 5 | 769 [2262| 313 | 270 | 275 | 272 | 267 | 262 | 256
“ | T | 815 2000 310 | 206 | 298 | 289 | 284 | 278 | %3
“ 3% | 863 |25.37| 321 | 313 | 300 | 305 | so1 | 204 | 88

For detail dimensions see page 212,
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CAMBRIA STEEL. 271

FE LOADS IN THOUSANDS OF POUNDS FOR
7/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P=—.5?1—g°g)—'. Safety factor 4.
36 000 1%
117 -
SERIES B.
Thickness| Weight
Length in Feet, of of each
Plates,
20 | 22 | 24 | 26 | 28 | 30 | 32 | 34 | Inch, |LbaperPt,
120 | 18 | 14| 11| 107 | 103 | 100 | o7 975
133 | im0 | 12 | 12| u7 | ne | 10 i
152 | 148 | 144 | 140 | 186 [ 182 | 127 | 128 “
167 | 163 | 159 | 154 | 149 | 145 | 190 | 136 “ “
182 | 178 | 173 | 168 | 163 153 | 147 “
198 | 192 | 187 | 182 | 176 | 171 | 165 | 160 [
213 | 207 | 201 | 196 | 190 | 184 | 178 | 172 34 w
196 | 132 | 128 [ 124 | 110 [ 115 | 111 | 107 12.25
152 | 147 | 143 | 189 120 | 125 | 120 @
167 | 168 | 158 | 158 | 148 | 143 | 130 | 188 “
183 | 178 | 173 | 168 153 | 148 “
19 | 104 | 188 | 182 | 176 | 171 | 165 | 160 “
213 2 | 106 | 10 | 184 | 178 | 172 “
593 | 216 | 210 | 208 | 197 | 190 | 18% 8 “
150 | 15 | 141 | 18e | 11| 12 | 122 | 17 1 | 1475
161 | 156 | 151 | 146 | 141 | 136 | 180 az i
182 | 177 | 172 | 166 | 161 | 155 | 149 | 144 g 3¢
198 | 102 | 187 | 181 | 175 | 169 | 163 | 158 w
214 202 | 196 | 190 | 184 | 178 | 172 “
20 | 223 | a7 | 210 | 208 | 197 | 190 | 181 lv’ @
214 | 238 | 21 | 228 | 216 208 | 196 & “
166 | 150 | 154 | 148 | 148 | 187 | 132 | 128 17.25
180 | 175 | 169 | 163 | 157 | 152 | 146 | 140 i
197 | 100 | 185 | 178 | 172 | 166 | 100 | 15t s
212 200 | 194 | 188 | 180 | 174 | 167 14
208 | 220 | 216 | 208 | 202 | 195 | 189 | 181 £
244 | 238 | 231 | 224 | 207 | 200 | 202 | 195 s
20 | 252 | 215 | 28 | 20 | 22 [ ;5 | 27 .
179 | 178 | 167 | 161 | 155 | 149 | 148 | 187 % | 18978
195 | 180 | 182 | 176 | 169 | 168 | 157 | 150 [
211 | 205 | 198 | 101 | 185 | 177 | 170 | 184 “
297 | 200 | 214 | 206 | 199 | 102 | 185 [ 178 #
913 | 25 | 220 | 222 | 215 | 207 192 i
550 | 252 | 245 | 236 | 220 | 22 | 214 | 206 :
275 | 266 | 250 | 2511 213 | 236 | 27 | 2 '

For detail dimensions see page 212,
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272 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
8" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

50 000
(12L)E
600012

Based on Gordon's Formula P Safety factor 4.

12" -y

SERIES B.

Weight | Thick. | Weight |Ars of | Toust

of each |nessof Col Radius of Length in Feet.

Channel, | Plates, | Column, |Section.| Gyration.

Lbs.per Ft.| Tnch. |LbsperPt{So.Ins| Inches. | 6 | 8 | 10 | 12 [14(168]|18

11.265 420 |1270| 862 | 157 | 156 | 154 | 152 | 150 147| 144
e 48.0 | 14.20 3.70 176 174 172 171 681 165] 162
“ 53.1 |1570| 372 | 194 | 198 | 191 | 189 | 186 183] 180
“ 552 |17.20| 870 | 218 [ 211 | 209 | 207 | 208| 200| 196
“ 63.3 |18.70 | 268 | 281 | 220 224 | 221 218| 213
“ 0634 |20.20 | 3.66 28 | 215 | 242 234 230
“ 73.5 |21.70| 3.65 | 268 | 266 | 264 | 260 | 256 252| 247

13.75 479 |14.08| 852 | 174 | 172 | 171 | 168 [ 165] 168] 150
i 53.0 (1558 | .60 | 108 | 101 | 189 | 187 | 184] 181 177
“ 8.1 |17.08| 367 | 211 | 200 | 207 | 205 | 2020 198 105
“ 632 1868 | 67 P 216 212
“ 638 | 2008 | 366 | 248 | 206 | 204 | 211 | 237 599
“ 734 |21.58| et | 267 | 205 | 262 | 258 25| 2146
«“ 785 |2.08| 363 | 35 20 | 276 | 272| 2638 262

1625| 1% | 520 [1556| 42 | 192 | 190 | 188 | 185 | 182] 179] 175
0 ﬁ 550 |17.06| 850 | 211 | 200 204 | 200] 197 103
n 63.1 |18.56| 3.58 225 | 22 | 219| 215 211
“ 63.2 [20.06| 364 | 248 | 246 | 244 | 210 | 237] 233) 229
“ 73.3 |21.56| 3.68 | 206 | 264 | 261 | 258 | 254| 250| 215
“ 784 |2306] 362 | 285 | 23 | 279 | 276 | o72| 268 262
“ 83,0 |24.56| 8.61 | 303 | 3ul | 208 | 204 | 289| 285| 279

1875 579 |17.02| 381 | 210 | 208 | 205 | 202 | 199] 195 101
i 63.0 [1852| 342 | 200 | 207 | 224 | 201 | 217] 213 208
“ 651 |20002| 250 | 217 | 205 | 202 | 239 | 235 21| 297
“ 732 [2152| 357 | 266 | 204 | 261 | 257 | 254] 249 245
o | 13| wss | 2oz ser | 280 282 | 279 | 276 | 271) 267) 262
“ | 7| 84 |20s2| 360 | 803 | 301 | 207 | 204 | 290 284 270
w | 83 | s85 |2602| mso | 82| 819 | 815 | 312 | so7| 01 206

21.26| 3 | 620 [1850| 327 | 228 | 226 | 223 | 210 | 215 211 206
i« 63.0 (2000 336 | 207 | 204 | 201 | 238 | 234| 229 204
“ 741 |2us0| 343 | 266 | 263 | 260 | 256 | 252| 247 | 243
“ 78.2 | 2300 351 | 284 | 20 | 270 | 275 | 270| 265 260
“ 833 [24.50| 357 | 308 | 300 | 207 | 208 | 280/ 283 278
“ ssid | 2600| 357 | 821 [ 310 | ;5 | 811 | sos| so1| 205
“ ¢ | o5 [27s0! 357 | 310 | 837 | 333 | 390 | 324 318l 513

7

detail dimensions see page 212




CAMBRIA STEEL. 2738

i LOADS IN THOUSANDS OF POUNDS FOR
8/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P 5?1‘??3)3 Safety factor 4.
136000

LA
e
SERIES B. = S

Thickness | Weight

Length in Feet. of of each

Plates. | Channel.

|22] 24 | 26 | 28 | 80 | 32 | 84 | 86 | 88 | Inch. |Lbsperft,

135 | 181 | 128 | 124 | 121 [ 117 | 114 | 110
152 | 148 | 144 | 141 | 137 | 183 | 129 | 125
168 | 164 | 160 | 156 | 151 | 147 | 143 | 139
184 | 180 | 175 | 170 | 166 | 161 | 146 | 151
190 | 184 | 179 | 175 | 169 | 164
215 | 210 | 204 | 199 | 194 | 188 | 182 | 176
231 | 226 | 219 | 214 | 207 | 202 | 195 | 189

149 | 144 | 140 | 187 | 182 | 128 | 124 | 120
166 | 161 | 157 | 158 | 148 | 144 | 139 | 134
178 | 173 | 168 | 164 | 159 | 154 | 149
199 | 193 | 187 | 183 | 178 ]I.;g 168 | 162

203 | 198 | 194
2‘24%«3213205‘.’5)0194158

EEBESER
g
£

E8%3
3
2

=

2

=

z

-

E

15 153 | 140 | 144 | 140 | 135 | 130
170 | 165 | 160 | 155 | 150 | 145
197 | 191 13!;; 181 | 176 | 170 | 165 | 160

BERES B
3
=

g
g
g
B
E
g
g
M SRR IR SRR

233 228 | 222 | 216 | 210 [ 203 | 198 | 101 | 186 “y;
2501 245 231 | 226 | 219 | 213 | 206 | 200 o
267| 260 | 254 | 247 | 240 | 233 | 226 | 219 | 212 XX
206 | 260 | 262 | 254 | 47 | 289 | 22 | 2 “
196/ 191 | 184 | 178 | 173 | 167 | 161 | 1566 | 150 4 | 2126
214 208 | 202 | I 190 | 184 | 178 | 172 | 165 15 b
231 218 | 212 | 206 | 200 | 193 | 187 | 150 ] e

“
“

2EE
N8R
o
Ees
2EE
228
Pt
e
282
BEE
—=Es
By

For detail dimensions see page 212,




274

CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
97 CHANNEL AND PLATE COLUMNS.

SQUARE ENDS.

Based on Gordon's Formula P:%%-i;-- Safety factor 4,
36000 7#
=13 =
SERIES B.
Weight |Thick-| Weight [Areaof | Teast
of each |messof | of  |Column Radius of Length in Feet,
Channel, | Plates, | Column. |Section.| Gyration.
Lbs.perPt.| Inch, LbsperPi|Sq.Ins.| Inches. | 6
1826 | 4 48.6 |14.28 | 4.05 177
i 5.1 (1600 4.10 197
e 5.7 [17.68| 4.07 27
o 65.2 [19.16| 4.04 =7
Et 70.7 |20.78| 4.02 57
i 76.2 | 240 4.00 o7
4 8L7 |2403| 3.9 27
15.0 521 |15382]| 3.97 190
b 67.6 | 16.M | 4.05 210
s 63,2 | 1867 4.05 0
L T 08.7 20| 4.03 0
w | 13 gge |2rse| 401 | 20
“ lo; 797 |Zhad| 390 | 200
w | &2 | s52 |2607| 897 | 810
20.0 14 621 |18.26| 878 26
A 67.6 |19.88| 8.87 246
1ia 73.2 |2151| 3.9 266 £H
“ 787 [23.04] 398 | =8 | 2 |
ot ¥ 842 |2476| 3.96 306 | 205] 201| 286! 250
v 89.7 | 26.3 8.95 37 314] 309 304, 200
w | 33| o2 [2801| 304 | 347 3 38 323 317
25.0 721 |2L.20| 3.64 262 51 46| U2 26
L 7.6 |2282| 373 242 270 266 261) 256
i 83,2 |2445| 3.81 B0 200{ 285( 281) 276
i 88,7 |20.08| 8.80 528 810 305 301 295
.e 04.2 |27.70| 8.92 | 843 | 841 | 437| 383| 820( 324 smi 814
o 9.7 |20.82| 3.9 363 | 801 | 357| 853 848( 843 858| fa2
ge 105.2 | 30951 8.9 353 | 880 | 377| 873’ 868! 362' 857! 850
For detail dimensions see page 212,




CAMBRIA STEEL.

276

LOADS IN THOUSANDS OF POUNDS FOR
UMNS.

9/ CHANNEL AND PLATE

SQUARE ENDS.

OOL

Based on Gordon's Formula P= 5:'1—;"?:—), Safety factor 4.
1435000 2
P—-wl‘._
SERIES B.
Thickness| Weight
Length in Feet, of | ofesch
Plates, | Channel.
124 /26/28 /30| 82 | 84 | 86 | 88 | 40 | 42 | Inch |LbaperFt.
10| 143 | 189 | 186 | 132 | 128 13.25
164 160 | 156 | 152 | 148 | 144 | 140 o
175 | 171 | 167 | 163 | 168 | 154 s
106 192 | 187 | 182 | 177 | 172 | 167 o
212) 207 | 202 | 196 | 191 | 186 | 181 w
o2 223 | 217 | 211 | 206 | 2o | 194 s
245 259 | 233 | 207 | 221 | 215 | 208 "
w0 156 152 | 148 | 144 | Mo | 186 | 182 | ¥ | 150
174 109 | 165 | 161 | 156 | 152 | 148 s
{100 186 | 181 | 176 | 172 | 167 | 162 &
ol 207 202 | 197 | 192 | 187 | 181 | 176 “
o 217 | 212 | 206 | 200 | 195 | 180 “
20 233 | 27 | 221 | 215 | 200 | 208 “
255 248 | 242 | 235 | 220 | 228 | 26 “
188 177 | 172 | 168 | 162 | 158 | 168 [ 2 20.0
215 206! 200; 195 | 190 | 185 | 180 | 174 | 168 “
2 aog| 218 213 | 207 | 202 | 19 | 191 | 186 o
253 212 236 230 | 224 | 218 | 213 | 206 | 200 “
260 58| 251| 245 | 239 | 232 | 226 | 920 | 214 L]
247 274 2es| 261 | 255 | 248 | 211 | 234 | 228 &
305 201 284] 277 | 270 | 263 | 266 | 247 | 240 L
236, 21| 200 202 | 197 | 100 | 185 | 179 | 173 25.0
245 233 227 2 | 214 | 207 | 201 | 19 | 189 i
264 o52| 245 238 | 232 | 206 | 28 | 212 | 26 w*
23 264 257-| 250 | 243 | 26 | 29 | 22 “
301 2%8) 280| 273 | 266 | 260 | 252 | 245 | 28 “
319 304 206 280 | 281 | 274 | 266 | 200 | 251 “
315 309 | 207 | 289 | 281 | 278 | 264 i

g

:
|
|
F




276 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
10/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P—= ’%?j)? Safety factor 4.
36000r2
R-= 15—
b= =4

& =3 SERIES B.

Weight | Thick- Weirght Area of ' Least
of each | ness of o Column Radius of Length in Feet.
Channel, | Plates, | Column. |Section.| Gyration.

LbsperFt,| Tnch. LbsperFt. So.Ins| Inches. | 8 |10(12|14(16|18|20|22 |24

15 b/ 55.5 |16.42| 4.49 | 203) 201 199/ 198| 195/ 193| 190 187| 185
&4 ¥ 61.9 [18.30 | 4.58 | 226 224 223| 220| 218| 216{ 212| 209

206
a

“ $ | 63 [2017| 465 | 249] 247| 245/ 243| 241| 238 235( 232 228
“ fo | 76 |205| 470 | 272 271) 268) 26| 263 261 257| 253| 250
o 12 | 810 |23.92| 4.67 | 296 204 201| 289/ 286| 282/ 278| 275 271
“ w | 874 |25.80| 4.65 | 319| 316| 314| 311| 308| 304| 300| 296| 291
“ b¢ | 938 |27.67| 4.63 | 342( 39| 337| 334/ 330| 326| 322| 317| 312
20 | 4 | 655 [19.26| 4.29 | 237l 236! 233! 231! 228 214
o fo | 719 |2L14) 430 | 261 250| 257) 254 236
o 8 | 783 |23.01| 4.47 | 284] 282 279! 277 258
o | 846 |24.80| 4.55 | 307| 305( 303| 300 280
o 12 | o0 |2676| 4.62 |331| 328| 326/ 323
“ e | 974 |28.64| 4.63 | 354 351| 349 346
o 3% | 1038 [30.51| 4.61 | 377| 874 371‘ 368
o5 | % | b6 413 | 274| 271 268| 265
o i | 819 423 | 297| 294| 292 288 285
“ 32 | 883 432 | 320| 318 315| 312
$6 . 4.6 4.40 | 343| 341/ 338| 334| 3
o 2 | 1010 448 | 367) 364| 361 857| 85:
“ % | 1074 455 | 390| 387| 384 380
“ 5 | 113.8 458 | 413 410, 407| 403
80~ .32 | 855 4.01 | 309/ 307| 303| 300| 2
o B 411 | 333| 330 327| 823| ¢
“ 8 | 98.3 4.20 | 356 353 349! 346
o s | 1046 4.98 | 79| 377| 373| 869
“ iZ | 110 4.36 | 403| 400| 396| 392
“ 5| 1174 4.43 | 426| 423 419| 415
« | 8 | 12838 450 | 449| 446| 442| 438
85 | ¥ | 95 3.00 | 845/ 342 338| 834| 320| 324| 318/ 812| 304
o fi | 1019 4.00 | 369/ 365| 361 357| 352| 346 340| 334/ 827
¢ 8 | 108.3 410 | 392| 389| 385 380| 375| 369| 363( 356/ 349
Lo fs | 1146 418 | 415| 412| 408| 404| 398| 392| 386| 379| 373
o 12 | 1210 426 | 438| 436 431| 426| 420| 415| 409( 401| 395
“ P | 1274 433 | 462| 459| 454| 450| 444| 437| 432| 424 418
& % | 1338 4.40 | 485 481/ 478 472! 467 461| 455/ 447 439

For detail dimensions see page 213.




CAMBRIA STEEL 277

\F8 LOADS IN THOUSANDS OF POUNDS FOR
10 CHANNEIL, AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordow's Formula P — (%) . Safety fuctor .

36000 2

p-m”_
SERIES B.

!hiekmsl Weight

Length in Feet. of of ench

Plates, | (bannel,

28|30(32 (3436 (38 (40 42| 44 | 46 | 48 | Inh [lbsprft
174] 171) 167] 163] 150] 156 152 148 | M5 | 10| ¥ 15
05| 191| 188 153| 170] 176] 171| 167 | 163 | 150 0
a19f o08| 204/ 199 195| 19| 185 | 181 | 177 .
233) 28| 28| 218| 214| 20| 204 | 190 | 195 | "
551| 16 212 237 231 226| 221 | 215 | 210 “
259 571| 266) 261 254 219 204| 237 | 2 | 206 “
302 01| 25| 278| 273| 267| 260| 254 | 248 | 241 “
206 107| 103] 188| 18| 179] 174| 160 | 165 | 160 | ¥ 20
27 218! 214 208! 203) 1968| 195 180 | 188 | 179 2%
218 Sas| o34| 228 223| 218 213| 208 | 202 | 197 ;Z “
570 960 254 219 213| 238 232| 206 | 221 | 26 “
201 81| 274) 260 264 | 257| 251| 216 | 20 | 23 g "
313 301 205 288 252! 276 260| 263 | 7 | 250 “
3% 313 807 301| 203| 286 280 | z72 | 266 | 24 “
24 204! 219 on7| 202|196/ 190 | 16 | 180 | % | 25
256 245] 210] 234 227 221| 216| 210 24 199 N
277 66| 2000 254 M8] 241| 236| 220 b 217 *
299 87| 281 974 268 | 201 | 256| 208 | 241 | 16 “
322 300 3020 206| 258 282 274| 268 | 261 | 255 “
312 330 822 816| 808| 801| 205| 257 | 280 | 274 “
361 a50| 313 835 328| 321 312| 805 | 209 | 200 s
263! 257| 250| 241f 27| 1| 20/ 218) ;2 | 205 | 109 | I | 80
28| 278| 272 2ol 23| 2| 5| ;0| 2| | 25 | 18 9 "
306 Sa3 w86l 270! 273) 265] 258| 251 | 243 | 28 s
90| 522| 314| 5us| 300| 202| 286/ 278| 270 | 261 | 256 ﬁ “
351 312 328) 3o0| 313 305 208 282 | 275 0
72| 361] 57| 310l 312} 233| 326 817 B10 | 01 | 204 ﬁ .
301 386/ 378 370 302| 35| 35| 335 391 | 312 s
01| 984| 277| 260] 262] 255| 248| 230| 22 | 225 | 210 | Y | 85
13| 306/ 208 201| 2s3| 975 267| 260| B2 | 215 | 238 @ "
336! 9o8| 820| 312! B01| 296| 287 281| 273 | 265 | 257 “
357] 210/ 40| 334| 825 317/ 800 Bo1| 202 | 284 | 276 “
379 863 854 815/ 338/ 320/ 820| [ | 308 “
401| 303| 284 875367 358 350( 310| 331 | 823 | 314 “
422’ 415/ 405! 3071 857/ 370/ 360f 3611 851 | 811 “

For detail dimensions see page 213.




278 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
12/ CHANNEL AND PLATE COLUMNS.

Based on Gordon's Formula 5?102‘:2), Safety factor 4.
350001
e 167 —
< — 4
G g SERIES B.
Weight | Thiok- Weifhl. lrunf| Least
of each |messof | o Column | Radins of Length in Feet,
Plates, | Column, |Section.| Gyrati

LbsperFt.| Inch, {Ibs.perFt.| 8q.Ins.| Inches. | 8 [10|12|14/16|18|20|22|24

205 | ¥ 68.2 |20.06| 5.23 | 248( 247 246{ 244 241 240| 237| 234] 231
" 75.0 |22.06| 5.18 | 273| 272 270| 268] 266| 263| 260| 258] 254
4t * 818 | 24.06| 5.14 | 208| 206 295/ 202 200| 287| 283| 280| 276
i l’- 88.6 [26.06| 510 [822] 321| 318 817( 814] 811| 807 308| 299
5t i 95.4 [28,06| 5.07 | 847 845] 43| 340| 837| 333 381 827 322
(L 102.2 |30.06| 5.04 | 872( 870| 867| 364| 861] 857| 854] 349| 844
“ 109.0 |32.06| 5.01 | 897| 804| 802/ 889 885| 881 877  872| 867
25 b 77.2 (2270 5.00 | 281 279) 277| 275( 273 270) 207| 264 261
L 84.0 (2470 5.4 | 806 804 207| 204] 291| 287 284
L 90.8 |26.70 | b5.11 | 830| 328| 326/ 824/ 821| 818| 815| 811| 807
28 f, 97.6 | 28.70 | 5.07 | 855 853 851| 48| 345( 841| 338| 334/ 830
“ 104.4 |30.70 | 5.05 878| 875| 872| 360| 365| 861| 356/ 351
Lid 111.2 3270 5.02 | 405 402 400| 396| 393| 380| 384| 379 874
LU 118.0 |34.70| 5.00 427| 424| 421| 417] 412{ 408| 403| 397
30 ¥ 87.2 |25.64| 4.93 | 817| 815/ 313| 311) 308| 304 300| 296| 202
s 0.0 (27.64| 5.04 | 342f 840 885| 3321 828| 826/ 821| 316
it 100.8 |20.64| 5.07 | 867| 865 862 350| 856 852 349| 845 340
g 107.6 |31.64 | 5.04 | 891 880| 387 380( 876/ 873| 867| 362
s 114.4 |33.64| 5.02 | 416 414) 411 404| 400| 895| 890/ 885
L 121.2 | 35.64 | 4.90 | 441 438] 435| 432| 428] 424{ 419| 413] 408
L 123.0 |37.64| 4.98 | 466| 463| 460 456| 452 447| 442| 437 431
356 1 07.2 |28.58 | 4.80 | 853| 351| 349 3120 338| 334| 820 325
(& 104.0 |30.58 | 4.91 | 878| 376, 874 866{ 362 858| 854 340
o 110.8 (8258 | 5.01 | 403| 401 887| 883| 878 873
A3 117.6 |34.58 | 4.99 | 428| 425 422 411} 406! 401| 806
L 1244 [36.58 | 4.97 | 453| 450| 447 5| 430| 424] 419
L 1312 |8858( 4.95 | 477| 475 471 458| 453| 448| 442
$ 4 | 138.0 [40.58 | 4.94 | 502! 490 496 4821 477 460] 463
40 12 | 1072 |81.52| 4.60 | 880|387 384 373 867| 362 R57
4 114.0 |33.52| 4.80 | 414] 412] 409 291 81
e 120.8 | 85.52 | 4.90 | 430( 437| 434 421| 416( 411 405
Ly 127.6 | 87.52| 4.95 164, 452 458 446, 441 435 42
i 1344 |39.52| 4.94 | 489| 486( 483 470 464/ 42 451
. ;‘é 141.2 |4152| 4.92 | 514 ﬁul 507 492\ 486 28'3
" 148.0 | 43552 4.91 5161 510/

For detail

dimensions see page 213.




CAMBRIA STEEL. 279

AFE LOADS IN THOUSANDS OF POUNDS FOR
12/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formuls r:—-ﬁ"%- Safety factor 4
15500052
b 167~
SERIES B.
Thick- | Waight
Length in Feet. nessof | of each
Plates. | Channel,
3|28(30 |82 |34 (3688 [40| 42 | 44 | 46 | 48 | Iuh, [Lisperft
22| 218| 215] 211| 207 204] 200 | 108 | 101 | 187 | % | 20.8
247] 243; 239 5| 231| 227| 223( 218 214 200 205 o
269 265 261| 256| 251| 247| 242| 87 | 232 | 28 | 223 «
201| 286] 281| 276| 271| 266| 262| 257 251 246 241 L
13| 50s{ 308| 207/ 202| 28| 81| 275 | 260 | 263 | 258 «
B34 828 324| 810| 813 B07| B01| 205 | 2:8 | 282 | 278 «
856 330, 344| 338 332 g19| 813 | 306 | 200 | 203 [ 82 [ e
o33 249 245] 241| 236 32| 227| 220 | 219 | 2w | om0 | 32 | 28
276| 272 263! 63| 28| 253| 248| 243 | 233 | 234 | 229 “
5| 908 203| 288| 23| 270| 974| 268 23 | 22 | 217 “
820| 815 810| B04| 200| 23| 287| 281 | 275 | 260 | 264 &
812 837 331| 825| 310 813| 807| 801 | 205 | 288 | 282 “
857 351| 345| 330| 832| 825 819 | 312 | 805 | 200 e
B85 570, 373| B66| 350 B52| B45| 338 | 331 | 824 | 817 “
sl 284! 270) 274] 260| o64| 250| 254] 219 | 213 | 238 | 283 30
507| B02{ 208| 203 287 | 2x2| 27| 271 | 265 | 260 | 254 t
330 525 320| B11| 308| 302| 296 281 | 78 | 272 '-
851 516, 341| 535| 320| 523| B16| &10 | B0 | 207 | 20 «
874) 368 361| 55| 348 32| a35| 328 | 321 | 814 | H07 «
306| 3x0| 3%3| 376/ 360| 362| 853| 347 | 840 | 833 | 326 w
48| 411| 404| 307| 500| 382 875 367 | 350 | 851 | Bid s
815 810 803| 207| 202| 286| 2s0| 273 | 267 | 201 | 25 | 14 | 88
3 | 21| 315 0w dun) 2 | 2 | 2% | 7| | W
362| 356| 550|344 837| 331| 24| 818 | 811 | s0d | 208 «
381 878, 371| 865|358 | Boi| 844| 337 | B30 | 228 | 16 ﬁ «
406| 400 30| 8so| 870 871| 361) 855 | 847 | 310 | 832 “
{1 o0 43 doo) o0\ 00| B3l w74 | g6 | 8 | w0 | s
3 440 419 484| 408| 418| 410| 402| 304 | 385 | 377 | 2we “
44| 330{ 33| 326 318| 12| 808] 208 | 201 | 25 | o
360| 33| 85| 340 B42| 335| 528| @20 | 313 | 306 | 200 «
303 386 365| 357| 850| 543 | 835 | 828 | 821 “
2| 115 408| 01| 894| 887| 370 B72| 864 | 856 | 343 | BiL “
4| 437 430) 43| 415| 107| 309| 301| as3 | 875 | 367 | 850 “
450| 452{ 444 436 428| 420| 411| 208 | 504 [ 386 | 875 “
481! 473! 65/ 457/ 418! 440! 4811 420 | 411 | 02 | Be3 «

For detail dimensions see page 213,




280 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
15/ CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formula P=—5%go—g)—,- Safety factor 4.

e 207 o] 36000+

e t?r SERIES B.

Weight | Thick- Weifht Area of | Least
of each |ness of o Colunim |Radius of Length in Feet.,
Channel, | Plates, | Column. |Section.|Gyration. {

ibsporFt,| Tuch. (Ubs.per i, Sy, Ins,| Tnohes, | 1214116 18]20 22 242628
33 84 117.0 | 34.80 | 6.59 | 429| 427| 425| 423 420| 417| 414| 410| 406

- 125.5 | 37.30 | 6.57 | 460| 458| 456| 453| 450| 447 442| 438 434
) Y 134.0 | 30.80 | 6.52 | 491| 480] 485! 482] 479| 476| 472| 468| 463
&5 142.5 | 42.30 | 6.48 | 521| 519| 516| 513 509! 505| 501 497/ 492
Sk % 151.0 | 44.80 | 6.44 | 552| 549| 546| H43| 539| 535| H31| 526| 521

b @ 159.5 | 47.30 | 6.41 | 583! 580/ 577| 573! 569| 565| 561| 554| 549
- % 168.0 | 49.80 | 6.38 | 614| 611| 607| 604 599| 595| 589| 583| 578

385 | 34 | 121.0 |85.58 | 6.55 | 439| 437| 435| 432( 428| 425 422/ 418| 414

5 | 1205 |3808| 656 | 470 dos) doo) do3) d0) 455 451| 447/ 443
“ 17 | 138.0 [40.58 | 6.52 | 501| 498| 495| 492/ 488| 485| 481| 477| 472
“ @ | 146.5 |43.08 | 6.48 | 531| 528| 525| 522| 519| 515| 511| 506| 501
« 8% | 155.0 | 4558 | 6.44 | 562 559| 556| 552| 549( bd5| 540| 535| 531
s i} | 1635 |4308| 6.1 | 592 590 586 583 570 574| 570| 563 558

% | 1720 (5058 | 633 | 623/ 620/ 617, 613) 609 604 598| 592| 587
40 | 3% | 131.0 |88.52| 6.41 | 475| 472| 470| 467| 464| 460| 457| 451| 447
w 130.5 | 41.02| 6.51 | 506 503| 500| 497| 494| 490| 486/ 482| 477
148.0 | 4352 | 6.50 | 537| 534| 531| 527| 524| 520| 516| 511 507

150.5 | 46.92 | 6.28 | 578| 575| H72| 567| H63| 59| 555| 550| H43
- Y 168.0 | 49.42 | 6.37 | 609] 606 603 599) 595 589, 534| 579| 573
LT 176.5 | 51.92 | 6.43 | 640| 636, 633| 629/ 625| 620/ 615 610| 602
o 5% 185.0 | 54.42 | 6.40 | 671| 667| 664| 660| 655 650 643 637| 631
s 1 193.5 | 56.92 | 6.37 | 701| 698| 694| 690| 685 678| 673| 667| 660
e 3 202.0 | 59.42 | 6.35 | 732| 729| 725| 720| 715| 708| 702| 696/ 689
55 34 161.0 | 47.36 | 6.07 | 583| 580| 576| 571| 567| 563| 556/ 551| 546
g s 169.5 1 49.86 | 6.18 | 614| 610| 607| 603| 599| 593| 588| 582| 577
A 178.0 |52.36 | 6.23 | 645 642 639| 633| 629| 624| 619| 613| 605

o 186.5 | 54.86 | 6.37 | 676| 673| 669 665 660 654| 648 643| 636
4 195.0 |57.36 | 6.38 | 707| 703| 700| 695/ 690 685 678| 672| 665

o §§ 203.5 | 59.86 | 6.35 | 738] 734| 730( 726/ 721| 713| 707| 701( 694
212.0 | 62.36 | 6.33 | 768 764| 760! 756/ 7511 743 737| 7301 7

For detail dimensions see page 213.
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CAMBRIA STEEL. 281

FE LOADS IN THOUSANDS OF POUNDS FOR
16" CHANNEL AND PLATE COLUMNS.
SQUARE ENDS.

Based on Gordon's Formula P=--%- Safety factor 4.

86000F - 20"y

e T
n Fee ness

" Platos. | Channal.

86884042 44 | 46 | 46 | 50 | 62 | Tub. (Muperts
883| 370) 574) 869| 864 | 859 | 853 | B48 33
416/ 411] 406} 101, 595 884 | 870 | 478 =
444 439( 433| 427) 422] 414 | 408 | 402 | 896 s
470 464] 458| 452 46| 440 | 434 | 427 421 M
4961 492{ 455( 479 473 466 | 457 | 450 | 444 o
525 519) 512 604| 497| 490 | 453 | 476 | 468 e
553| E44| 547| 5630| H23| 616 | 508 | 501 | 491 P
297| 02| 87| 882! 877| 872 | 867 | 361 356 356
42| 420| 414] 400| 404| 898 | 892 | 387 [ 381 -
416 | 410 ok )

a4
461| 464 448 | 442 | 485 | 420

mgEs 87EESES SETEALE E5SRL0E S

g
478| 473 ;
506 500 404) 487| 481 474 | 465 | 468 | 451 o
534| 528| 521] 512| 505| 408 | 401 | 483 [ 476 /! “
562 553| 546| Hu8| 531 524 | 516 | 509 | 498 i
428| 428| 417] 410) 404| 890 | 803 | 887 | 381
457| 452 430 433| 427 | 421 | 414 | 408 “
485 471 465! 459| 458 | 446 | 440 | 438 o
511| 505| 499) 402| 485| 479 | 472 | 465 | 458 &
539| 532 526/ 519 612 K02 458 | 480 “
567| 560| 553| § 528 514 | 505 “
502! 585| 577| 50| 562| 554 | 546 | 538 | 67 | %4 L
450 451| 445 440| 438| 427 | 421 | 418 | 407 45
458 474) 468| 462| 455 | 449 | 442 | 435 o
524| 516 510| 504] 497| 490| 488 | 477 | 470 | 408 i
50| 54| 557 524| B17| 509 | 502 | 492 | 485 o
BR6| 678| 672| 563| 558| 50| H0| 533 | 525 | 518 [ 510 o
613 600 592| 582| H75( H67| 550 | 551 | B3 [ B35 s
642 635{ 625/ 617 60| 601} 503| 585 | 576 | 568 | B6 “«
BOY| 400| 450) 451) 475] 469] 462| 405 | 447 | 440 | 4B
Ba1| 525! 519) 510/ 504| 407 93| 483 | 476 | 467 | 460 [
562 555 547, 540 53 526| 519| b12 497 “
500, 553| 577| 570 H63| Gob| H48| 538 | B30 | 522 | Bl .
618| 612) 604 597 579 571| 568 | 556 | 517 | & “
47| 610 622| 614] 606 689 | 581 | 572 | 861 s
675 605 eb'.r| 619 632| 623| 615 504 | B85 s
542| 526 511 504] 497| 490| 481 | 474 | 466 | 457 55
K62 666 540) 542 533 526/ 619| 611 | BOL | 494 | 486 L
soal 68sl 670 570| 562 555| 67| 640 | 532 | 521 | B13 [
623| 616/ 607 500| 502 684) 576| 568 | 560 | 552 “
52| 645! 637| 627| 619 611) G02| 604 | 585 | 577 | 56B “
670] 662 654 5’3] 637| 628| 620 | 608 | 590 | BOO s
oos! 600l 651/ 673 ool 652! 643 | 633 | 624 | 614 o

For detail dimensions see page 213.




282 CAMBRIA STREEL.

SAFE LOADS IN THOUSANDS OF POUNDS FOR
HOLLOW ROUND CAST IRON COLUMNS.
SQUARE ENDS.

10 000

Based on Gordon’s Formula P=—I2__'
¥ 800 d*
P=safe load in pounds per square inch.
=length of coPOmn in ?:c hes.
d_out.ﬂde diameter of column in inches.
Ultimate compressive strength=80000 pounds per square inch, Safety factor 8.
Safe loads for other safety factors than that of the tables may be obtained as fol-

lows :—New safe load=Safe load from table X —————
New factor

Ouiside . Area | Weight
Diameter | ek | ¥ ength of Colummn in Feet. | of Metal | per Foot

n m m
Tnts, | 108 G 10|12|14|16|18|20| 22|24 | 5. Ins. | Pounds.

6 ‘% 105( 94| 82| 72| 62| b4 47| 41| 36| 32| 124 38.7

119( 107 94| 82| 71| 62| b4 47| 41| 36| 14.1 44.0

4 34 | 130| 119( 108| 96| 86| 76{ 67| 60 53| 47| 14.7 46.0
% | 149 136| 123| 110| 98| 87 77( 68| 61| 54| 16.8 52.6

8 % 155| 145( 133] 122| 110 99| 89| 80 72| 65 17.1 53.4
7% | 178] 166( 153( 139 126( 114| 104] 92 83| 75| 19.6 61.2

1 200| 186| 172| 158| 142{ 128| 115/ 103| 93| 84 68.7

9 7% | 207| 196 183| 169| 159 142| 130 118 108| 98 69.8
7 d ) 2

1 233| 220| 206| 190| 179 160{ 146| 133| 121| 110 78.5

1)4 | 258| 244| 228| 211| 198| 177| 162| 147( 134( 122 87.0

10 T% | 235 225| 212| 199/ 185( 172| 158| 146| 134| 123 78.4
¥ 265| 254 240( 224| 209( 194/ 178| 164| 151| 139 88.4

lﬁ 2041 281/ 266| 249| 232| 215| 198( 182| 168| 154 98.0

114 | 823 308| 291| 273| 254| 235( 217| 200{ 184( 169 107.4

11 1 298| 287| 273| 259| 243| 227| 212/ 197| 183| 169 98.2
134 | 330| 317| 304| 287| 270| 253( 235| 219| 203| 188 109.1

D 363| 350| 333| 815| 296| 277| 258 240( 223| 206 119.7

135 | 395| 380, 361| 342| 322| 301| 280( 261| 242| 224 129.9

12 | 114 | 368 356 342| 326] 309| 291| 274] 256| 23| 223
820| 300| 281f 263| 245
1% 439| 425| 408| 389| 369| 348| 827| 306| 287| 267
114 | 473| 458 440| 419( 397| 875| 352( 330( 308| 288

13 l% 404| 393| 379| 364| 347| 330| 312| 294| 277| 260

444| 432| 417( 400| 382( 363| 343| 323| 304 286
l"§ 484| 470 454| 435| 415| 395| 373| 352| 331| 311
1} | 522| 507| 490| 470| 448 426| 403| 380| 358| 336

14 I? 485| 473| 459| 442 424| 405 386| 366| 347| 327

-
=
-
-
R
o
=
o~
©
=3
o
g
g
(<)

528| 515| 499| 482 462| 441| 420| 399| 378| 357
4 | 570| 556| 540| 520| 499| 477 454| 431| 408| 385
194 | 612 597| 579| 558| 535| 511| 487 462| 437 413

15 1? 573| 560| 545| 528| 509 489 467| 446| 424| 406

BIIT IR SRLI TIES SHER BREE FEES NBE
DWW PWRY OO~ RS O BWOA W =L ©
=
&
=

16 lg 666/ 654 g 620| 600 579| 557| 533| 510) 486




CAMBRIA STEEL. 283

E LOADS IN THOUSANDS OF POUNDS FOR
HOLLOW ROUND CAST IRON COLUMNS.
SQUARE ENDS.

Based on Gordon’s Formuola P= —— .

P=safe load in pounds per square inch,

Iaiength of columm in inches.

de di er of col in inches,

Ultlmau: compressive strength=580 (000 pounds per square inch. Safety factor 8.
Safe loads for other safety factors than that of the tables may be obtained as fol-

]
:—New safe load=Safe load from table X S ian

3 Ares | Weight
Thick- |y ength of Column in Feet, pt%

of Metal
ness In in in
Inches.('1411618 |20 |22 24|26 28|30 32 | 8. Ins. | Pounds,
1? 754 732’ 708) (84| 659] 633) 608| HOG| 557| 533| 836 261.2
1 806| 782 757| 732 rﬂ-‘l} 677| 650| 637 596| bG9| 89.3 279.2
857| 832 805( 777| 749, 720! 691| 677| 633 605] 45.0 206.8
907| 880 852| 823| 792 762 731| 717| 670 G41| 1005 314.2
1? 922] 00| 876/ 850 82.4' 797| T69| 742) T4 687| 100.3 313.6
1,2 981} 957/ 932| 905| 877) B4s| 819, 79| 760 731| 106.8 333.6
2 1080 1014/ 987| 958 iml 808 BOT| 836| 805| 774| 118.1 355.4
2 1097}1070-10-11 1011 980| U15| 882 840 817| 110.3 872.9
174 (1105 108'3'1058 1082/1005) 976| 947| 918| 838 859| 118.5 870.5
2 11711147 1122 1094/ 10651035 mn 974] M1 910 125.7 302,
24 1123911213 11861157 1126/ 1094 106211020| 99G| 96 182.9 415
215 1301|1275, 1246 ma 1183 1150| 111611081 mwlmu 130.6
2 1303 IM'I?M 1229 12.01|11‘?1 1141{1110{1079/1047 | 138.2
214 [1376 1352 13111298 1268 ]233‘1.’06 1174{1140/1106| 146.0

217 |1449/1423 1380, 1367 1335 13031269/1235/1200 1165  158.7
284 |1520(1494/1448]1434 1402 1367/1382{1206 1259 1222| 1614

212 1515 mz 1467 !440,1-112_1-1382 1351 1319,1235_}1252 150.4
217 115961572 1546(1517/ 1487 1456 1423 138911854 1319|  167.9
2 mh'mal 1623 1598|1562{1528(1494 /1458114221385  176.3
2t |1754| n"zaiwae 16681635 1600 1564 1527 1480 1450|  184.6

|
245 17421719 16941667 1638 1608115761642 1508 1474| 182.0
245 |1829 1806/ 1780|175111721 /1689 1665(1620 1684 1548|  191.2
2 mn 1892/ 1864{1884(1802{1769(1734/1697 1660 1622|  200.3
/3 21967 (19481917 1883, 184‘1IIB11 1773i1’!§!-lr1694 200.3

19821961 1asﬁ|1909 1870|1848 1816|1782/ 174711711  206.1

2 FRSE 2E2F BE07 2208 2800 PoR3

244 | 2078 20552028 2000|1969 1937|1003/ 1867 1830 1793|  216.0

% zml.ma'zm 2090/2058|2024/1089|1952 1913 1874|  225.8

a7 |0965 2240(22102180/2147|2111 (2074 mim:‘. 1054| 235.4

g me 2217|2192 2165(2135| 2104 2071 2036 20001063| 2817

7 Iz.s:s 2292|2964 2283/2200(2165(2129/2002 2058|2122 | 757

o 2(2418/ 2301|2361 (2820 0205/2050 2221 (2182, 2141 | 252.7 | 789,

274 25-1.12.51? 2489|2458 2424 mmmm|zm 263.1 | 822,

204 1251112488 24632436 2406|2574 (2341 m 2722232 2587 | 808
26620/2506 | 2570 m2|2511 2478(2441/2406, mu|mﬂ 270.0 | 8437
2728 (27032676 2646 2614 2580\ 2544 :malzdﬁs, 281.1 | 8785

3 233512610}2731 ww'm?‘zml 2643|2604 2565 2520 202.2 | 915.0
2796, 2774 2749/2721 /2602 2660|2626/ 25912558 2615| 287.3 | 807.7

274 | 2913 28809 9863 2834 2803 2770(2735/2608 2659 2619 200.2 | 935.0

3 '3028 B003 2076 2946 2904 288012840 2805 2765 2723  81L0 ' O7L9




284 CAMBRIA STEEL.

STRENGTH OF HOLLOW ROUND AND HOLLOW
RECTANGULAR CAST IRON COLUMNS.

L
For various values of d in which:—

L = length of column in feet.
d = least outside diameter in inches.
P = ultimate strength in pounds per square inch.
Basep oN Gorpon's FOrRMULE ForR COLUMNS WITH SQUARE Exbs.

HOLLOW ROUND, HOLLOW RECTANGULAR.
= s p—_ 30000 _
= g GBLY A2
Loty 800 d= e 1067 a2
Ultimate Strength Ultimate Strength
L in Ibs. per sq. in. ¥ in 1bs. per sq. in.
d_ Hallow Hollow E Hollow Hollow
Round, Restangular, ’ Round, | Rectangular,
1.0 67800 T0487 2.5 37647 43396
1.1 65692 68770 2.6 36088 41834
1.2 63532 66983 2.7 34599 40326
1.3 61340 65142 2.8 33178 38871
14 59137 63265 2.9 817 37471
1.5 56940 61366 3.0 30534 86123
1.6 bATE6 50458 3.1 20306 34829
1.7 52625 57553 8.2 28137 33586
1.8 50531 556660 3.3 27025 32393
1.9 48401 53792 34 26967 31249
2.0 465612 51054 3.5 24961 30152
21 44598 50151 3.6 24004 20101
2.2 42753 48301 a7 23093 28094
2.3 40979 46676 3.8 22027 27130
24 3RTT 45011 3.9 21403 26206

1 1. 1

Safe loads for any given hollow round or hollow rectang , COrres]
ing to any suitable factor of safety can be found from the above table as follows :—
%md fram the table the ultimate strength in pounds per square inch corresponding

to the given value of—;:. Multiply this by the area of the column in square inches

and divide the product by the safety factor which will give as a quotient the required

safe load in pounds,
Exaspre:—Required the safe load for a hollow round cast iron column 16 feet
long, 10 inches external diameter with metal 1 inch thick with safety factor of eight.

The ratio ot'»a in this case is 1—% = 1.6 and the corresponding ultimate strength from

the tables is 54 766 pounds per square inch.
From the table of areas of circles it is found that the net area of the column is

28.8 square inches. The safe load is, therefore, 2 7&5;(__2&5: = 193735 pounds or

approximately 97 net tons, which is the required result.




CAMBRIA STEEIL 285

EXPLANATIONS OF TABLES OF SAFE LOADS FOR BEAM BOX-GIRDERS AND
PLATE GIRDERS, PAGES 286 TO 300 INCLUSIVE,

_ For cases in which the loads to be carried exceed the capacities of single rolled
peams or ordinary beam girders composed of two or more beams with the usual
' bolts and separators, it is necessary to use built-up sections.

~ Bram Box-Girpers.—A useful and economical section of this kind can be com-
~posed of two rolled beams with plates riveted to the top and hottom flanges, making
"a beam box-girder, for which tables of safe uniformly distributed loads are given
“on pages 286 to 205 inclusive.

~ The safe loads given in the tables include the weights of the beam box-girders,

" and are figured from the moment of inertia or the section modulus after making the
~ necessary deductions for rivet holes, the fibre stress used in the calculations being
15 000 pounds per square inch of net section.

_ Beam box-girders are particularly useful for supporting wide walls and in other
Jocations up to the limits of their capacity, but they should not be placed where ex-
ggd to moisture, as the section is such that access cannot be had to their interior
for inspection and p.

E.

Prate Girpans.—In cases where the widths of beam box-girders would prohibit
. their use, and fur loads greater than their eapacities, plate girders composed of plates
and angles may be used,

‘Tubles of safe loads uniformly distributed for plate girders from 24”7 to 48 deep
are Eiven on pages 296 to 300 inclusive,

- The loads given in the tables include the weights of the girders and are calcu-
lated from the moment of inertia or the section modulus after making a proper deduc-
tion for rivet holes, the fibre stress used in the calculation being 15000 pounds per
“square inch of net section.

~ Although the tables do not show the stiffener angles for plate girders, care shonld
 be taken that these are provided in all cases where necessary to prevent buckling of
‘the web due to the shearing action therein, The stiffeners should be made of angles
riveted to the web, fitted tightly between the top and bottom flange angles, and they
should be provided, at the end of the girders, of such size and number as to be
capable of carrying the totul reaction at each end to the supports. Stiffeners should
‘also be provided at intervals along the girder, spaced at suitable distances apart, as
- determined by the formula and explanations on pages 68 and 69,

- Care should also be taken in arranging the rivet spacing for connecting the flange
_angles to the web, so that sufficient rivets are provided to properl{ transmit tﬁe
stresses which act between these two portions of the construction. This will require
the rivets to be spaced more closely at the ends than at the center, and the exact
'I'K:cing‘ at any point along the girder may be obtained by dividing the product of
the distance between the center lines of the rivet holes in the two flanges and the
resistance of one rivet by the total vertical shear at the given point, thus:

p=2"1 in which

5 = the total vertical shear, in pounds, at the point under consideration,
r = the resistance of one rivet, 7, #., the bearing value or shearing value, which-
ever is the smaller, expressed in pounds,
h = the depth of the girder between the upper and lower center lines of rivets,
expressed in inches.
T£= pitch of rivets in the flange angles, expressed in inches.

e formula above will give 151: theoretical rivet spacing at any point in the
Mflanges due to the total shear, but in practice the pitch for various portions of the
~ length should be stated for the least possible number of spacing panels containin,
an even mumber of spaces, the pitch in each of which should prcfcrahlgl be expresse
(in even inches or even inches and halves or quartets of an inch, and the usual limits
“of pitch will vary from 214" to 6",

he rivet spacing uhmﬁd also conform to the rules given on page 816, and in
‘cases where loads are applied directly to the flanges, sufficient rivets must be pro-
wvided to carry these in addition to the rivets necessary for securing the web and
flanges together as explained above,
It should also be noted that the safe loads given in the tables are based on the
‘assumption that the girder is supported laterally, otherwise a proper reduction in
the allowable safe load must be made, as explained in connection with beams on

g pu%u 66 and 67.
he weights of beam box-girders and plate girders in the tables are expressed in
pounds per lineal foot, including the rivets necessary to secure the web and flanges
together, bat the weig‘hu do not include any all for brackets, stiffeners, con-
~ mections or other details, as these will vary, subject to the conditions of each case.




286 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fibre stress of 15000 pounds per square inch, with
13" rivet holes in both flanges deducted, and include weight of girder.

L 53" ~
S ==
2-Plates 2-10’/ I-Beams
12" Wide, 25 lbs, per foot.
8%" -}
Distance Center Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 34’/ Use Two Plates,
Bearings in
Foot, b1 75 ] oo ke 0 (8 B R |
10 90 96 | 102 | 109 |115 |121 | 127 | 13¢ | 140
11 82 87 93 99 |104 |110 | 116 |121 | 127
i2 7 80 85 90 | 96 |101 |106 |111 |117
18 69 74 79 84 | 88 | 93 [ 98 [103 | 108
14 64 69 73 78 | 82 | 86 | 91 | 95 | 100
15 60 64 68 72 | 7| 81| 85| 89 | o3
18 56 60 64 68 | 72 |76 | s | & | 8
17 53 57 60 64 | e | 71| B!l 82
18 50 53 57 60 | 64 | 67 | 7L | 14| 78
19 47 51 54 57 | e |64 | 67 | 70 | 74
20 45 48 51 54 | 57 | 60| 64 | 67 | 70
2 43 46 19 52 | 55 | 58 | 61 | 64 | 67
22 41 44 47 49 | 52 | 5 | 58 | 61 | 64
23 39 42 45 47 | 50 | 53 | 55 | 58 | 6L
24 38 0 43 45 | 48 | 50 | 53 | 56 | 58
25 36 38 41 43 | 46 | 48 | 51 | 53 | 56
26 35 37 39 42 | 44 | 47 |73 | 51 | 52
27 33 36 38 40 | 43 | 45 | 47 | 49 | 52
28 32 34 37 30 | 41 | 43 | 45 | 48 | 50
29 31 33 35 37 | 40 | 42| 4| 46 | 48
30 30 32 34 3 | 38 |40 | 42| 45 | a7
31 29 31 33 3 | 37 % |4 |4 46
32 28 30 32 34 | 36 | 38 | 40 | 42 | 44
33 27 29 31 33 | 35 | 87 | 39 | 40 | 42
34 26 23 30 | 32 [ 3¢ |3 |3 |3/|4
Fﬁﬁf‘;ﬁmJ 94.6 ’ 9.8 | 1048 ' 110.0 | 115.0 | 120.1 | 125.2 | 130.3 | 135.4
o) ] %01 | 963 | 1024 } 108.6 | 114.8 [ 121.0 ] 127.2 | 133.5 | 139.8
et 0.00000145 0.00000118 ‘ 0.00000098

For safe loads below the heavy lines, the deflections will be greater than the
allowable limit for plastered ceilings = 535 span.




CAMBRIA STEEL. 287

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

~ Safe loads below are figured for fibre stress of 15 000 pounds per square inch, with
"’ rivet holes in both flanges deducted, and include weight of girder,

: I‘Ti"
2-Plaiss 2-12" 1-Beams
147 Wide. 315 Ibs. per foot.
10§~
Distaos Genter] Thickness of Plates in Inches,
mglw?f For Thicknesses Greater than 34" Use Two Plates,
m
M|} | g | 8 | 4 | 2 (] & |31
10 132 41 | "150 159 | 167 | 176 | 185 | 194 | 208
11 120 | 128 | 136 | 144 | 152 | 160 | 168 | 177 | 1%
12 o | 17 | 125 | 132 | 140 | 147 | 154 | 162 | 169
13 102 | w8 | 115 | 122 | 120 | 136 | 143 | 149 | 156
14 00 | 107 | 113 | 120 | 126 | 132 | 139 | 145
15 88 ot | 100 | 106 | 2| 118 | 123 | 120 | 135
16 83 88 o 99 | 105 | 10 | 116 | 121 | 177
17 78 83 88 93 | 98 | 104 | 100 | 114 | 120
18 73 78 83 8 | 93| o8 | 103 | 108 | 113
10 70 7t 70 88 | 88| 93| “e8 | 102 | 107
20 66 70 75 79 | 84| s8| 93| o7 | 102
21 63 67 71 7% | 80| sé| s8| e2| ‘97
22 60 68 72 | 76| 80| 84| s8| 92
23 57 6l & 60 | 78| 7| 81| 84| s8
24 55 62 66 | 70| 7| 7| 81| 8
25 53 56 60 8| 7| 1| M| B| &
26 51 54 58 61 | 64| 68| 71| | 78
27 49 52 55 50 | 62| 6| 6| ™|
28 Y] 50 53 57| 60| 63| 66| 60| 73
20 46 49 52 5% | 681 61| 64| 67| 0
30 “ 47 50 53 | 56| 59| 62| 6| e
31 43 45 43 51 b4 | 57| 6| 63| 66
32 il # 47 50 | 52| 55| 58| 61| 64
33 40 43 45 48 | 51| 53| 56| 59| 62
34 39 41 # | 47| ] 52| 54| 57) 60
~Weight per . T
" hl‘nwh.|_ 1144 | 120.4 [ 126.3 ] 1323 |133.8[1—H‘2"1m.1f156.1 162.0
E m 1521 | 1409 | 1497 | 1585 ]1&7.4|175.3|135.a]194.2 203.2
[} of 0.000000842 0.000000638 ' 0.000000577

~_For safe loads below the heavy lines, the deflections will be g than the
llowable limit for plastered ceilings = gl span.




288 CAMBRIA STEEL.
SAFE LOADS IN THOUSANDS OF POUNDS ‘
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.
Safe loads below are figured for fibre stress of 15000 pounds per square inch, with
13"’ rivet holes in both flanges deducted, and include weight of girder.
) 7*/,
L=
2-Plates 2-12"” 1-Beams <
14’ Wide. 40 Ibs, per foot.
1037+
Distance Conter Thickness of Plates in Inches.
to Center of For Thicknesses Greater than 34’/ Use Two Plates.
Bearings in 2
Pt b 75 % e M O o 0 [ o e
. !
10 147 155 164 173 181 | 190 | 199 [ 208 | 217
3 | 133 141 149 157 165 | 173 | 181 | 189 | 197
12 122 129 137 144 151 | 158 | 166 | 173 | 181
13 113 119 126 133 140 | 146 | 153 | 160 | 167
14 105 111 117 123 130 | 136 | 142 | 148 |. 155
15 98 104 109 115 121 | 127 | 133 | 139 | 144
16 92 97 102 108 113 | 119 | 124 | 130 | 135
5 86 91 96 102 071 112 17| 122F 127
18 81 86 91 96 101 | 106 | 111 [ 115 | 120
19 77 82 86 91 95| 100 ( 105 | 109 | 114
20 73 78 82 86 91 95 99 | 104 | 108
21 70 74 78 82 86 91 95 103 1
22 67 71 75 78 82 86 94 99
23 64 68 71 K] 79 83 87 90 94
24 61 65 68 72 76 79 83 87 90
25 59 62 66 69 73 76 80 83 87
26 56 60 63 66 70 73 77 80 83
27 54 58 61 64 67 70 74 i 80
28 52 55 59 62 65 68 71 74 77
29 51 54 57 60 63 66 69 72 75
30 49 52 55 58 60 63 66 69 72
31 47 50 53 56 59 61 64 67 70
32 46 49 51 54 57 59 62 65 68
33 41 47 50 52 55 58 60 63 66
34 43 46 48 51 53 56 59 61 64
Foot o poregs| 1314 | 1874 | 1433 | 93 |155:3| 1612 | 167.1 | 1731 | 1790
| 1466 | 1553 | 1639 | 1727 [181.4] 1902 | 199.0 | 2078 | 2167
c‘ﬁ'&:ﬁf 0.000000763 0.000000635 0.000000539
For safe loads below the heavy lines, the deflections will be greater than the
allowable limit for plastered ceilings = y}5 span. |




CAMBRIA STEEL. 289

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are ﬁgun:d far Fhre stress of 15 000 pounds per aquare inch, with
rivet holes in both il and i de weight of gi

r 77
2-Flates 2-15"" 1-Beams
14 Wide, 42 1bs, per fool,
1077 -+
. Thickness of Plates in Inches.
1o Conter For Thicknesses Greater than 34" Tse Two Plates,
; o =1
et | &) 13| 3 43 [ 4 | 1| 1 |1d0| 14 | 1o%| 14
212 | 223 | o 245 | 256 | 267 | 278 | 289 | 800 | 812 | 323
103 | 203 | 213 | 223 | 233 | 243 | 253 | 263 | 273 | 283 | 208
177 | 186 | 195 213 | 223 | 232 | 241 | 250 | 260 | 269
163 | 172 | 180 | 188 | 197 5 | 214 | 223 | 281 | 240
151159 167| 175 | 183 | 191 | 199 | 207 | 215 | 223 | 231

e ko et ke ok ek

REBEY BBIBE RBEEY Geuse wawmo

o 02| 107! 11| 116 121/ 125 | 130 | 135
80| 94| 98| 102 | 107 | 111 | 116 125 | 129
86| 90| 94 98 | 108 ( 107 | 111 | 116 | 120 | 124
83| 87| 9 95 103 | 107 | 11| 15| 120
80| 84| 88 o1 95 9| 103 | 107 | 111 | 115
7| 8 84 88 22 96| 100 14| 107 | 111
71| 74| 78| 82 85 89 93 100 | 104 | 108
T2l 7S T 83 90 03 97| 101 | 104
66| 70| 78| 77 80 83 87 920 ™ 97 | 11
68| TL|. 74 78 81 84 91 ™ 98

DAL 1473 1033:1.:9'3: 1&5.2ir:1.1‘177.1 183.0 | 189.0 | 1949 | 200.9 | 206.8
|
|

mnl 21212230 0| 245.0 | 2560 | 267.1 | 278.2 | 289.3 | 300.5 | 311.6 | 3228

cdent of | 000000425 0.000000362 0.000000314 | 0.000000281




200 CAMBRIA STEEL.

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fiber stress of 15 000 pounds per square inch, with
13" rivet holes in both flanges deducted, and include weight of girder.

7Y
2-Plates 2-15'" 1-Beams
: 15" Wide, 60 Ibs, per fook,
109"

Distanca Cen- Thickness of Plates in Inches.

ter to Denter For Thicknesses Greater than 34" Use Two Plates.

of Bearings

o Hit| || # 1| 14 |14 | 14

1
10 271|282 | 204 | 806 | 318 | 829 | 841 | 358 | 865 | 377
11 290 | 310 | 821 | 332 | 342
12 216 | 226| 235| 245 | 255| 265 | 274 | 284 | 204 | 304 | 314
13 190 | 208) 217 | 226 | 235 | 244 | 258 | 262 | 272 | 281 | 200
14 1801 103 | 202| 210 | 218 | 227 | 285 | 44| 252 | 261 | 269

i 7 63 f
19 136 | 143 140 165 | 161 | 167 | 173 | 180 | 186 | 192 | 198

20 130 185 | 141 | 147 | 153 | 159 | 165 | 171 | 176 | 182 | 188
21 1231 129|134 | 140 | 146 | 151 | 157 | 162 | 163 | 174 | 179
22 118|123 128 | 134 | 139 | 144 | 150 | 155 | 160 | 166 | 171
23 113|118 123 128 | 133 | 138 | 143 | 148 | 158 | 169 | 164
24 108 | 118 | 115 | 123 | 12 132 | 137 | 42| M7 | 162 | 157

25 104 | 1081 118 | 118 | 122 | 127 | 132 | 136 | 141 | 1461 14
26 100 104 | 109 113 | 118 | 122 | 127 | 181 | 136 | 140 | 145
27 06(100| 105( 109 | 113 | 118 | 122 | 126 | 131 | 135 | 140
28 03| 97(101| 105 | 100 | 113 | 118 | 122 | 126 | 180 | 185

29 89| 93| 97| 100 | 105 | 109 | 114 | 118 | 122 126 | 130
30 8l 90| M o8| 102| 106 | 110 | 114 | 118 | 122 | 126
31 84| 87| 91 95 99 102( 106 | 110 | 14| 118 | 12

32 81| 8| 8 02 96 99| 108 17| 10| 114 | 18
33 70| 82| 86| 80 03 96| 100| 103 | 107 | 11| 14
761 s0l s3l 871 9ol e3! 971 100! 3041 107 | 111

vt |13; 6194.0/200.4] 206.7 245.0 | 251.4

Bt scE]
|
Soction | 2703 2824/ 2041

213.1 | 219.5 l 225.8 | 2.2 | 238.6

817.5 | 820.3 i L1 ‘ 353.0 ' 864.9 \ 376.8

Gootlicient of | 000000350 0.000000303 0.000000266 | 0.000000240




CAMBRIA STEEL. 291

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fiber stress of 15 000 pounds per square inch, with
33/’ rivet holes in both flanges deducted, and include weight of girder.

T8 4 5
/_'ﬁ =
2-Plates 2-15"7 I-Beams
15”7 Wide, 80 Ibs. per foot.

Distance Cen- Thickness of Plates in Inches.
ufr l;n Center For Thicknesses Greater than 34"/ Use Two Plates.

of Bearings ~

ot | g ) F 4| B (#8011 | 24 |28| 1

10 300811 | 322| 3834 | 345 | 357 | 868 | 380 | 391 | 403 | 414
11 272|283 293! 303 | 314 | 224 | 335 | 345 | 356 | 866 | 377
1% 250|259 | 269 | 278 | 288 | 297 | 307 | 316 | 326 | 336 | 345
13 231|239 | 248 | 257 [ 265 | 274 [ 283 [ 292 [ 301 [ 310 | 319
14 214 (222|230 238 | 247 | 255! 263 | 271 | 279 | 288 [ 296
15 200|207 | 215| 222 | 230 | 238 | 245 | 2583 ) 261 | 269 [ 276
16 187 | 194 | 201 | 209 | 216 | 223 | 230 | 237 | 244 | 252 | 259
17 176 | 183 | 190| 196 | 203 | 210 | 217 [ 223 | 230 | 237 | 244
18 1671731 179 185 | 192 | 198 | 204 | 211 | 217 [ 224 | 230
19 158 | 164 | 170 | 176 | 182 | 188 [ 194 | 200 | 2v6 | 212 | 218
20 150 | 156 | 161 | 167 | 173 | 178 | 184 | 190 | 196 | 201 | 207
21 143 | 148 | 154| 159 | 164 | 170 | 175 | 181 | 186 | 192 | 197

167 | 173 | 178 | 183 [ 188
130 [ 135 | 140 | 145 | 150 | 155 | 160 | 165 | 170 | 173 | 180
24 125|130 | 134 | 139 | 144 | 149 | 153 | 158 | 163 | 168 | 173

25 120 124 | 129! 133 | 138 | 143 | 147 | 152 | 156 ! 161 | 166
26 115|120 | 124 | 128 | 133 | 137 | 142 | 146 | 150 | 155 | 159
_7 I 115|119 124 | 128 | 132 ( 136 | 141 | 145 | 149 [ 153
28 107|111 | 115| 119 | 123 | 127 | 131 | 136 | 140 | 144 | 148
29 103 | 107 | 111 | 115 | 119 23| 127 131 | 135 | 139 | 143

30 100 104 | 107 | 111 | 115 | 119 | 123 | 127 | 130 | 134 [ 138

0
©
-
@
-3
-
-
=
—
-
=
-
o0
=
—
o
3
—
2
©

31 97100 104| 108 | 111 | 115 | 119 | 122 | 126 | 130 | 134

82 | o4 o7[701| 104 | 108| 11| 15| 119 | 122 | 126| 130

83 | o1 94| 98| 101 | 105| 108 | 112 | 115| 119 | 122 | 126

84 | sl o1l 95| 98l 1021 1050 08] 12| 151 1181 122
|

lgp‘fufd; 227.(3‘234.0:210.4 246.7 | 253.1 | 259.5 | 265.8 278.6:285.0 201.4

e 299.7311.0‘322.4 333.7 | 345.1 ‘%56.6‘368.1 379.6 | 391.2 | 402.8 | 414.4

Deflection,

Ooofflcient of 0.0000003051 0.000000269 0.000000239 | 0.000000218




202 CAMBRIA STEEL.

SAFH LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fiber stress of 15000 pounds square inch, wi
}1’ rivet holes in both flanges deducted, and include weight of girder, v

PB‘J!
2-Plates 2-18* [-Beams
16" Wide, 55 Ihs. per foot.
1]&:&4
Distancs Gun~ Thickness of Plates in Inches,
tar to Center For Thicknesses Greater than 34’/ Use Two Plates,
of Bearings

et |3 (3] § [ 48[ 1 [ 1] 24 [10] 14 (18] 1p

15 o7 | 237 | 247 | 28| 268 | 275 | 280 | 209 | 809 | 320 | 830
16 213 | 222|242 | 242 | 9251 | 261 ( 271 | 280 | 200 [ 800 | 310
17 200|209 18| 27| BT | M6 | 55| 264 | 273 | 282 | 201
18 180 | 198 | 206 | 215 | 223 | 232 | 241 | 249 | 258 | 267 | 27
19 179 187 | 195 | 203 | 212 | 220 | 228 | 236 | 244 | 253 | 261
20 170 | 178 | 186 | 183 | 201 | 200 | 217 | 224 | 232 | 240 | 248
21 162 169|177 | 184 | 191 | 199 | 206 | 214 | 221 | 228 | 236
22 155|162 | 169 | 176 | 183 | 100 ( 197 | 204 | 211 | 218 | 225
23 148 | 155|161 | 168 | 175 | 182 188 | 195 | 202 | 29 | 215
24 142|148 | 155| 161 | 168 | 174 | 180 | 187 [ 193 | 200 | 206
25 136 | 142 | 148| 155 | 161 | 167 | 173 | 179 | 186 | 192 | 198
2 1311 187 | 143 | 149 | 155 | 161 | 167 | 173 | 179 | 185 | 1m
27 126 | 182 | 187 | 143 | 149 | 155 | 160 | 166 | 172 | 178 | 183
28 122|127 | 138 | 138 | 144 | 140 | 155 | 160 | 166 | 171 | 137
29 117|128 | 128 | 183 | 139 | 144 | 149 | 155 | 160 | 185 | 171
30 118|119 | 124| 129 134 | 130 | 144 | 150 | 155 | 160 | 165
31 110 | 115 | 120 | 125 135 | 140 | 145 | 150 | 155 | 160
32 106 | 111 | 116| 121 | 126 | 180 | 135 | 140 | 145 | 150 | 156
33 108|108 112 17| 122 127 | 131 | 186 | 141 | 145 150
34 100 | 105|100 | 114 | 118 | 123 | 127 | 182 | 187 | 141 | 146
35 97| 102(106| 110 | 115 119 | 124 | 128 | 188 | 147 | 142
36 95| 99103 107 | 12| w6 | 120 | 125 129 | 183 | 138
37 92| 96(100| 104 | 209 | 118 | 117 | 121 | 125 | 180 | 184
38 90| M 102| 106( 110 | 114 | 118 | 122 | 126 130
39 871 o1l 951 99l 23l 107! M| 1151 19! 1281 127

; |
,,f; & pev 195‘5im2!m.u 215.8 ms‘m.xt 236.2 z:m#m.s'zﬁe.? 263.4

- m‘slw.almz 886.6 | 402.1 417.5‘433.0 48,6 | 464.2 | 479.5 | 495.4

Coeliciant of | 0,000000228 | 0.000000198 0.000000170 | 0.000000154




CAMBRIA STEEL. 2908

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.
Gafe loads below are figured for fiber stress of 15000 md&‘}’i square Inch, with

# rivet holes in both flanges deducted, and include weight der.
8*"’
2-Plates 2-20"" I-Beams
16" Wide, 65 lbs, per foot.
1y
Qen- Thickness of Plates in Inches.
{0 Center For Thicknesses Greater than 24" Use Two Plates,

3[40 # | 48[ L [Lds| 24 [10] 24 15[ 18

286G | 207 | 808 ( 820 | 331 ( 843 | 854 | 365 | 877
268 | 279| 289 | 800 [ 310 | 321 2| 843 | 85U
o602 262| 272 | 282 | 202 | 302 333
200| 28R | 28| 257 | 266 | 276 | 285
296 | 235| 244 | 2621 261 | 270
74| 223| 231 240 | 248 | 257
o4 | 212] 220 ( 228 | 287 | 45
195 | 208

BEERE BER
3
¥
s

187 210 | 218 | 226 2 M9 | 257 | 265
179 14| 201 | 209 | 216 | 23 28 | M6 | 258

228 | 236 | 243
165 | 171 | 178 | 185 | 192 | 199 | 206 | 212 | 219 233
158 | 165( 171 | 178 | 184 | 191 | 198 211 | 27| 24
153 | 15D 165 171 | 178 | 184 | 190 | 107 200 | 216

m 4.11.8!%.? 4-15‘?‘ 462.7 | 479.7 | 496.7 | 513.8 | 531.2 | 548.1 | 565.8 | 582.5

b er ﬁ5.51m2229.ﬂ 235.8 | 242.6 | 240.4 | 256.2 | 263.1 | 269.8 | 276.7 | 283.4
in | |
|

Doeffciont of | 00000168 0.000000147 0.000000181 | 0.000000119




204 CAMBRIA STEEL.

—

SAFE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

Safe loads below are figured for fiber stress of 15000 pounds per square inch, with
1" rivet holes in both flanges deducted, and include weight n!‘rt:lr:dcr. d

. 74
2-Plates 2-20'" 1-Banms
16" Wida, 80 Iba, por fool.
\.uyl
Distance Cen- Thickness of Plates in Inches.
:hﬂ-ll' For Thicknesses Greater than 94" Use Two Plates.

B R IEAR AR SR IR ) 1 (15 13
15 300 | 8201 331 | 343 | 854 | 805 | %76 | 387 | sw0 | 410] 421
16 200|300 | 811 821 | S22 | 342 | 853 | 363 | 874 | 384 | 805
1; 31283 202 802 | 312 | S22 | 832 | 42| 852 | 862 | s
1 258 | 267|276 | 285 | 208 | w04 | 14| 828 | ss2 | %42 | 851
19 204|253 22| 270 | 279 | 288 | 207 | 806 | 815! 824 | 2
20 2621 240 | 249 257 | 2651 274 | 282 | 201 | 200 | s07 | 36
21 221 | 2291 287 258 | 21| 200 27| 285 | 208 | 80
22 211|218 2261 234 | 241 | Mo | 256 | 264 | 272 | 279 | 287
23 202 209| 216 228 231 245 | 253 | 200 | 267 | 275
24 108 | 200 | 207 | 214 28| W5 13| 249 | 256! o263
25 186 | 192|199 | 206 | 712 | 219 232 | 289 | 246 | 258
26 17811851 191 | 108 | 204 | 211 | 217 | 224 | 280 | 286 | 213
gz 172 178 | 18¢| 190 | 196 20| 215| 221 | 28| 234
166 (1721 178 | 184 | 180 | 195 | 201 | 208 | 214 | 200 | 2%
20 160|166 171 177 | 153 | 189 | 195 | 200 | 26| 212 | 2:8
30 155 (160 166| 170 177 | 82| 188 14| 199 205 | 211
31 150 155 10| 166 | 171 77| 182 187 | 198 | 198 | 94
32 45| 160 | 156 | 161 | 166 | 171 | 176 | 182 | 187 | 102 | 7107
83 141 146 151 | 156 | 161 | 166 | 171 | 176 | 181 | 188 | 191
34 41146 150 | 156 | 161 | 166 | 171 | 176 | 181 | 18
35 183 11871 142 147 | 152 | 156 | 61| 186 | 171 | 176 | 180
36 12011931 18| 143 | 147 | 162 | 1657 | 161 | 186 | 171 | 175
Z 125180 184 | 139 | 143 | 18 | 152 | 157 | 162 171
8 126| 181 185 | 140 | 144 | 148 157 | 162 | 168
30 o180 1271 1821 156 | 140 | 146 ) 149 | 158 | 158 | 162
rrh L mmzm.o!m mzs]m.-t 256.2 293.1’299.8 806.7 | 818.4

o ms}muw.: 513.s|5m.o w.slm.llnm.z 597.8 | 614.7 | 6317

Defction | 0.000000149 0000000153 0.000000119 | 0.000000110




CAMBRIA STEEL. 205

FE LOADS IN THOUSANDS OF POUNDS
UNIFORMLY DISTRIBUTED FOR
BEAM BOX GIRDERS.

fe loads bel fi d for fiber stress of 1500 ds inch, with
B e B B eI P e

" 9*:!
2-Plates 2-24" [-Beams
18" Wide, 80 lbs, per fook
m}f—
Thickness of Plates in Inches.
For Thicknesses Greater than 24" Use Two Plales,

B F )L |1 14|15 1 1| 13
306 | 411 | 427 | 442 i 473 | 480 | 505 | 520 | 638 | 651
71 886|400 415 | 420 | 444 | 458 | 473 | 488 | 602 | 517
B9 | 363 | 877 390 | 404 | 418 | 431 | 445 | 450 | 478 | 48,7
330 | 343 | 356| 360 | 851 | 30 | 407 | 421 | 438 | 446 | 400
B12| 325|837 349 | 861 | 374 | as6 | 398 ) 411 | 423 | 435
2071 308| 520 832 | M3 | 355 | 867 | 579 | 890 | 402 | 414
280 | 204 | 306 316! 827 | B38| 840 | 861 ( 872 | A83 | 3
270|280 | 201 | S02 | 812 | 323 | 333 | 844 | 855 | 865 | 376
258 | 268 | 278 200 | 300 | 319 | 82| 239 ( 349 | 360
247 | 257|267 | 276 | 286 ) 296! 306 | 15| A5 | 335 | 345
BT M7(256| 265| 5| 284 | 208 | %03 | 12| 821 | 331
2R | W7 M6 266 | 264 | 73| 282 | 201 | 300 | 809 | 818
oM | 228 | 07| M6 | 24| 43| 22| 50| 89| 298| 306
212|220 | 220 287 | 45| 2564 | 202 | 270 | 27D | 287 | 296
06|18 2n] 220] 287 245 | 253 | 261 ] 260 | 277 | 285
198| 206 | 13| 221 | 229 | 237 | 4| 252 | 260 | 248 | 276
192|199 | 06| 214 | 22| 29| 237 | 44| 252 | 259 | 267
186 | 193 | 200| 207 | 15| 22| 20| 2837 | 24| 51| 258
180 194 2001 | 208| 215 | 222 | 229 236 | 244 | 251
175|181 | 188 | 195 | 202 | 209 | 216 | 223 | 220 | 236 | 243
170 | 176|188 | 190 | 106 | 203 | 210 | 216 | 228 | 280 | 286
165|171 178 | 184 | 191 | 197 | 204 | 210 | 217 | 223 | 230
160 | 167|178 | 179 | 186 192 | 198 | 205 | 211 | 217 | 24
162|168 | 176 | 181 | 1587 | 198 | 199 | 206 | 11| 218

152| 1581 1641 1701 1 1521 1881 141 2001 2061 212
255.7 ms:mo 278.6 | 286.2 | 293.9 | 801.5 | 509.2 | 316.8 | 324.5 | 8321
503.7616.9/640.1| 663.4 | 686.7 | 710.0 | 733.3 | 757.1 | 780.2 | 803.6 | 827.1
0.0000000083 0.0000000870 0.0000000778 0.0000000713




—
206 CAMBRIA STEEL.

—]

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.

The safe loads below include the weight of the girder and are calculated for o

fiber stress of 15000 pounds square inch on the net section. The net section is
obtained by deducting holes g;rurl:d at 7 of an inch in diameter (for #4”' rivets) from

both flanges.
=l =
Web Plata Flange Angles Wb Flats Flange Angles
mﬂ o %H 5" v 3%” o e %ﬁr ‘r,r! . 3[/20
= P | L
Dstaee | Thickness of Flange | Thickness of Flange
&w:} Angles in Inches, Angles in Inches.
tor A
in Foot % Y % | % b1 740 |- 2k %
25 59 74 87 69 85 101
26 57 7l &4 67 82 9
27 55 68 51 92 [} 79 93
28 53 66 78 59 62 6 90 103
20 bl 63 75 86 60 T4 87 L]
30 50 61 73 &3 58 71 84 06
381 43 59 70 80 56 69 81 43
32 46 7 68 78 5 67 9 1]
33 45 b6 66 75 53 65 76 87
34 44 b4 64 73 51 63 74 85
356 42 5% 62 7l b 6l T2 82
36 41 51 60 69 48 a9 T 80
37 40 B0 50 67 47 b8 68 78
as 39 48 57 66 46 b6 66 76
30 8 47 b6 64 4 55 63 74
87 46 e 62 43 53 63 72
41 36 45 a3 61 42 b2 6l 70
42 35 44 a2 50 41 51 60 69
43 35 43 bl 58 40 50 59 67
44 a4 42 49 57 30 49 o7 65
45 33 41 18 5 30 47 56 61
46 32 40 47 b a8 46 il 63
47 82 39 46 63 87 45 M 6l
48 81 3% 45 52 36 4 63 60
48 30 58 44 51 85 44 61 by
B0 30 37 0 50 5 43 50 58
51 20 36 43 49 B 42 49 57
bR 2 ] 42 48 34 41 48 b
53 28 35 41 47 33 40 48 54
54 28 34 40 46 82 40 47 53
Weight per
!l‘lo%tin 4.1 86.9 90.7 111.7 78 90.8 103.6 115.6




CAMBRIA STEEL.,

207

flanges.

d by deducting holes figu

POUNDS.

UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF

safe loads below include the weight of the girder and are calenlated for a
ress of 15000 pounds per square inch on the net section,
at 74 of an inch in diameter (for 34" rivets) from

The net section is

Web Plats Flange Angles Wab Plate Flange Angles
30 » %ﬂ 8" X s a3 b4 %ﬁ & * 3%”
.

pistanee | Thickness of Flange Thickness of Flange
| _: Aungles in Inches. Angles in Inches.
ook % % % % % b4 % %

30 74 al 108 83 103 122
31 71 88 105 81 100 13
32 69 86 101 116 78 97 114 131
33 67 83 98 113 76 e | 111 127
34 65 81 9B 109 74 o1 107 123
35 63 78 9% 106 1 88 104 119
36 61 76 90 103 70 86 101 116
37 60 74 88 01 68 81 9 113
a8 58 72 85 o8 66 81 96 110
39 57 70 83 9% i 7 o4 107
40 55 69 81 93 63 77 a1 104
41 o 67 79 o1 61 75 89 102
- 42 53 65 77 89 60 74 87 29
43 51 64 75 86 58 72 85 7
44 50 62 74 8 o7 70 83 9%
45 49 61 72 83 506 69 81 a3
46 48 60 71 81 o 67 79 a1
4 47 58 69 70 53 66 8 89
46 67 68 77 52 G4 76 87
49 45 56 65 76 a1 63 5 85
50 44 65 65 74 50 62 75 84
51 43 b1 64 73 49 61 72 82
b2 43 53 62 72 45 59 70 80
53 42 52 61 70 47 68 69 79
- b4 41 bl 60 69 46 a7 68 77
55 40 50 59 63 46 56 G6 6
BB 39 49 58 66 45 55 65 75
57 39 48 57 65 44 54 it 73
58 38 47 o6 64 43 i 63 72
B9 a7 46 55 63 42 62 71
 Weight
;io‘g h{" 87.0 1014 115.8 120.8 90.8 105.2 | 119.6 133.6




208 CAMBRIA STEEL.

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.

The safe loads below include the weight of the girder and are calculated for a
fiber stress of 15 000 pounds Ecr square inch on the net section, "Che net section is

obtained by deducting holes figured at 74 of an inch in diameter (for 84" rivets) from
both flanges.,

= <P

Web Plate 36" ¢ 35

Web Plata 36" 3 34"
Flange Angles 67 3¢ 6" 3 34"

Flange Angles 6 > 67

d L Flangs Plates 14"
Distanee | Mhickness of Flange | Thickness of Flange
""G '“‘":'* Angles in Inches. Plate in Inches,
ket | % | % | % | % | X | %|%|%| 1
30 108 134 159 183 8 255
81 104 130 154 177 20 | 247 | 264
32 101 125 149 171 225 20| 256
33 08 122 144 166 26 | 232 | M8 | 264
34 % 118 140 161 210 225 | 41| 256
35 92 115 186 157 219 | 234 | 249 | 264
38 1] 112 132 152 198 213 | 227 | M2 | 257
37 87 109 120 148 198 | 207 | 221 | 235 | 250
38 85 106 125 144 188 201 215 | 229| 243
39 83 103 122 141 1583 186 | 2 28 | 237
40 81 100 119 137 178 191 | 205 | 218 | 231
41 70 a8 116 134 174 187 | 200 213 | 225
i 06 13 131 170 182 195 | 207 | 220
43 75 @ 111 128 166 178 | 190 | 203 | 215
T a1 108 125 162 174 | 186 | 198 | 210
45 72 89 1 122 158 170 | 182 | 194 | 205
46 70 87 104 119 155 166 | 178 | 189 | 201
47 69 85 101 117 152 163 | 174 | 185 | 197
48 67 84 114 149 160 | 171 182 | 193
49 66 82 a7 112 146 156 | 167 | 178 | 189
50 5 80 9% 110 143 155 | 164 174 | 185
51 63 79 93 108 140 150 | 160 | 171 181
b2 62 7 92 106 187 147 | 157 | 168 | 178
b3 fil 6 00 104 135 144 | 154 | 164 | 174
b4 0 KES ] 102 152 142 161 | 171
b5 5 73 87 100 130 130 | M9 | 158 | 168
b6 58 72 85 98 127 137 | M6 | 156 | 165
57 b7 70 51 96 125 1M 14 | 168 | 162
58 56 L] 82 95 123 182 | M1| 150 | 159
s tiBesl 86 ) e8| gt 03 121 | 130| 189 | 148 157
Waight per -
;::t n:'n 107.5 ‘ 126.5 } 144.7 162.7 214.1 226 | 237.0 | 249.8 ] 261.7
LY

Nori.—When Flange plates are thicker than 347, use two plates,

R R g




CAMBRIA STEEL, 209

FE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.
safe loads below include the weight of the girder and are calculated for a

stress of 15000 pounds er uare inch on the net section. The net section is
by deducting holes at one inch in dinmeter (for 74" rivets) from both

Web Plate 427 X 857
Web Plats 427 X 34" 4
Py Flange Angles 67 > 6 X 347
o Plange Platss 147

Thickness of
Flange Angles
in Inches,

Thickness of Flange Flate
in Inches.

%  |.% | %) 2 i

| ?ﬁgf

257 205 | 202 | 809

¥

240

4 250

227 244 260 | 276 | 298

221 237 253 | 260 | 285
125 48 169 216 n1 247 | 260 | 278 | 309

210 225 210 | 256 | 271 | 301

205 220 235 | 219 | 264 | 294

‘ 215 229 | M3 | 258 | w7

195 210 24 | 238 | 252 | 280

191 205 219 | 2| M6 | 274

187

183

200 214 | 27| 1] 268
196 209 | 222 | 235 | 262
103 122 141 179 192 206 | 217 | 280 | 256
101 12 138 175 188 200 | 213 | 226 | 251
99 u7 135 172 184 196 | 209 | 221 | 246

97 115 132 168 180 102 | 204 | 217 | 211
95 113 130 165 177 180 | 200 | 212 | 236
M 111 127 162 173 185 | 197 | 208 | 232
2 109 125 159 170 181 | 193 | 204 | 27
107 122 156 167 178 | 180 | 201 | 228

88 105 120 153 164 175 | 186 | 107 | 219
87 103 118 150 161 172 | 183 | 193 | 215
85 101 116 147 158 169 | 179 | 190 | 211

28228 23325 23222 BE55% REESS SRIER

84 9 114 145 155 166 | 176 | 1587 | 208

82 98 112 142 153 163 | 173 | 184 | 204

81 96 110 o 150 160 | 170 | 180 [ 201

80 M 108 138 148 158 | 168 | 178 [ 197

78 93 107 136 145 156 | 165 | 175 | 1M

77 01 105 133 143 163 | 162 | 172 | 191

i 76 %0 103 131 41 150 | 160 | 169 | 188
i -ﬁa‘

M i.lw 134.9 | 153.3 | 1713 | 224.7 | 236.6 | 248.5 | 260.4 | 272.3 | 206.1

’_

Nore.—When Flange plates are thicker than %4, use two plates,




300 CAMBRIA STEEL.

—_—

SAFE UNIFORMLY DISTRIBUTED LOADS FOR
PLATE GIRDERS IN THOUSANDS OF
POUNDS.

The safe loads below include the weight of the girder and are calenlated for o
fiber stress of 15 000 pounds Ecr siquare inch on the net section. The net section is

obtained by deducting holes figured at one inch in diameter (for 74" rivets) from both
flanges.

= g

Web Plate 48" 3 347

Web Plate 45" 38"
Flange Angles 6" 3 6 > 34"

Flange Angles 6" < 6'

Flange Plates 14"
Distanss | (A DIckness of |, 0008 of Flange Plate
Genter to | Flange Angles e
Center of in Inches. -
itet | 3% | % | % | % | % | 2% | % | 1| %
35 166 195 234 283 303 | 322 | 342 | 362
36 161 190 218 275 29¢ | 813 | 883 | 852
87 157 185 212 267 236 | 805 | 324 | 342
a8 153 180 206 260 279 | 207 | 315 | 838
30 149 175 201 254 272 | 289 | 807 | 325 | 861
40 145 171 196 247 265 | 282 | 209 | 317 | 852
41 141 167 191 241 258 | 275 | 202 | 300 | 843
42 138 163 187 236 252 | 260 | 285 | 802 835
43 185 150 152 230 246 | 263 | 279 | 205 | 827
44 132 155 178 295 241 | 256 | 22| 288 | 320
45 120 152 174 290 25 | 251 266 | 282 | s12
46 126 149 170 215 230 | 245 | 260 | 275 | 806
47 123 145 167 211 25 | 240 | 255 | 270 | 200
121 142 163 206 221 | M5 | 249 | 264 | 203
49 18 140 160 202 216 | 280 | 244 | 250 | 287
50 116 187 157 198 212 | 26| 20| 258 281
51 114 134 154 194 208 | 1| 25| 248 | 76
52 112 151 151 190 a4 | 27| 20| 24| 270
53 109 129 148 187 20 | 23| 26| 20| 265
54 107 127 145 183 196 | ° 222 | 295 260
55 105 12 142 180 193 218 | 230 | 956
56 104 12: 140 177 189 | 200 | 214 | 26| 251
B 102 120 187 194 186 | 198 | 210 | =2 | w7
5 100 118 135 171 183 | 195 | 206 | 218 | 242
59 08 116 133 168 179 | 101 | 203 | 215 | 238
80 97 114 131 165 176 | 188 | 200 | 211 | 23
61 9% 112 128 162 174 | 185 | 196 | 208 | 281
62 o4 110 126 160 171 | 182 | 193 | 204 | 227
63 ] 109 124 157 168 | 179 | 190 | 200 | 22
64 91 107 122 135 165 | 176! 187 | 198 | 220
Waight per
Footin | 1425 | 160.9 | 178.0 | 232.3 | 2442 |256.2| 268 |279.9|508.7




CAMBRIA STEEL. 301

GRILLAGE BEAMS FOR FOUNDATIONS.

designing foundations for walls or columns carrying heavy loads resting upon
sail, it is necessary to distribute the weight over a suitable area, and this is
r accomplished, in a small depth, by using a grillage composed of steel beams
fded in concrete, thus obviating the necessity of large masses of masonry and
excavations. For heavy loads on soil of small bearing power three tiers of
may be necessary, while for lighter loads and soil of greater bearing power
tiers of beams will ordinarily suffice, -
grillage beams which are to be surrounded by concrete should be spaced not

than §'7 apart in the clear between the flanges, so that the concrete may be thor-

hly rammed between them, and gas-pipe, or standard cast-iron separators should
wsed to maintain the beams in proper position.

wing the total weight to be carried and the allowable intensity of loading rrer

= foot of the supporting woil, the area of the footing required can be readily
which, taken into consideration with any other conditions limiting the form or
artions of the footing, will determine the external di i of the foundation
beams may be considered as subjected to a uniform load extending over a por-
of their upper surfaces, the center of which is at the center of length of the
ams, and as being uniformly supported from below throughout their length,
Jnder these circomstances, the maximum bending moment will occur at the
center of the beam and, using the notation given for the upper tier in the sketch
, this bending moment for one beam wilfbe as follows :

Bendi t in inch pound =l;r(::—h)

ichcand b are expressed in inches and W is the total wciEhr. in pounds on
heam, obtained by dividing the total load by the number of beams composing
er in question.
*his formula for the bending moment is the same as that for a beam of the length
— b) supported at the enﬁa and uniformly loaded with the total weight W, so
it the proper sizes of beams, bending considered, may be ined directly from
ables of safe loads uuil'm'm'y distributed for Cambria I-heams, on pages 80 to 90
ve, or for cases in which the lengths are shorter than those given in these
bles, the sizes may be calculated from the coefficients of strength or the section

uli given in the tables of properties of 1-beams, pages 160 1o 163 inclusive, tak-
care, however, to use as tﬁc Eng'lh, the distance (¢ — b), for the upper tier, and
the corresponding figures for the other tiers.

After determining the size of beam required based upon bending, as stated above,
an examination should also be made of Ehe capacity of the beam web to resist buck-
‘This may be done by considering the web as a column of height equal to the
distance between the fillets and calculating the safe load therefor by the use of
e tables of strength for steel columns or struts, on pages 19 to 197, using the
er safety factor.
the beam web is found insufficient as a column when calculated in this manner,
n with a web of greater thickness should be tried until one is found that will
this requirement and the conditions for bending ; or it might be more economi-
in some cases, to use the beam with the thinner web and provide it with suffi-
it separators, fitting between the beam flanges, or stiffencrs secured to the web to
it in resisting as a colummn.
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302 CAMBRIA STEEL.

TYPICATL DETAILS FOR STEEL COLUMNS.
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304 CAMBRIA STEEL.

AIJJOWAB&E UNIT STRESSES AND LOADS

ACCORDANCE WITH

THE BUILDING LAWS OF VARIOUS CITIES.

Allowable Unit Stresses for
Steel and Iron.

REVISED T0 1906,
“ow York, | Chicago, Philadelphia. | Boston,

Pounds por sqm'-i 1Inch,

GDHPRmION Rolled § Steel ,

“  (in Short Blocks)
Steel Pins and Rivets ( Bearin )
Wrought Iron Pins and Rivets (]‘curmg)

TENSION: Rolled Steel , ., . . .. ..
RolledStesl . . ..o v o 0's v s
Cast s e T e
Wrought Ircm e ) eirecn B w e iatia
Cast

PO T T IR

Eﬁrﬂ&“ﬁ FISER STRESS—BENDING
Pms Rivets and Bolts .
Riveted “ Beams (Net Flange Section}
Rul]ed w:ulghl JronBeams . . . . . .
#  Pins,Rivets & Bolts
R.iwned Lo « Beams (Net Flange
Section

Cast Iron— m-npmsl.on 'ildu ' .
Lo Tensum ......
Compression in Flungu of Built Beams,
R T W

SHEAR : Sue:weh'm-lu 3a s
Steelw'eb PIMER i Taciace o 4.0 + » a
Shop 'Rsm and Plnl ......

“

opady 0 oowo (D00
- “ “w
ARG T R e e

“ e w .

Wrnug‘ht Ir:*m Web Plates ., . .. . . .

g - l'u- P Ay
o ey Bultl .......

16000
16,000
12000
16 000 A
20000 |20 600
15000 | 15000
16000 | 15,000
16000 | . . .
12000 | 12000
3000 |...
16000 | 16000
20000 | 22500
14000 | 15000
12000 | 12000
15000 | 18000
12000 | 10000
16000 | . . .
3000 | 2500
9000 | .. .
L . .
10000 |10000
sm i
“ L
7000
"
6000
7500
6000
5500 -
3000 3
tsm—a; 150000
o o
14 0000 | 12 000%
1
113000z | 10000}

8000
18 000
15 000
15000
12 000
16 000
22 500
12000
18000
®000

2500
12000
10 000

ing Laws

* Reduced by approved modern formulz.
{ Reduced by Gordon's formula. Reduced

%Mﬂd | Medium,
for eccentric loads.
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STEEL.

305

ALLOWABLE UNIT STRESSES AND LOADS
IN ACCORDANCE WITH
THE BUILDING LAWS OF VARIOUS CITIES.

~ Classes of Buildings, Exclusive

e Loads for Floors in Different

REVISED TO 1906,

of the Weight of the Materials | "V 10rk. | Ohiosgo. [Philadolphia. | Boston.
~ of Construction. Pounds per Square Foot,
lings, Apartment Houses, Hotels,
Penement Houses or Lodging Houses, | F0 50 70 50
gBulldll\gB——[‘lr‘s{ Wloor's = o 15 100 100 100
gt above First Floor . . . . 75 10 100 100
hools or Places of Instruction . . . , . 75 76 < 80
es or Carriage Houses . . . ... . w5 {ﬁig Einiebm ooy o175
gs for Public Assembly 90 100 120 150
“ Ordinary Stores nght Manu-
turing and Light bwngc : 120 100 120 =
for Heavy Materials, Warehouses
wl Factories . . . R 15 o 150 250
s—Pitch less than20°, . . . . . .. 5 25 30 251
*iimore’ YENOLIDT e e ies 30 25 30 251
Pounds per Square Inch,
..... i 20 55 208 Ve
: Sand,z.
............. 208 o = e
. 125 2 e mn
crete (Roscndalc or equnl) Cement 1;
Sand, 2; Stone, 5 . 111 “« “ A;
] bbleStonework l’mlnudC;'mcntanr 140 S 139 BN
i Rosendale *¢ 111 Wi S . wiw
= Lime and * e 97 NS 111 o ¥
Lime Mortar 70 e g |. ..
Prickwork in Portland Cement Mm'tnr
.Cement,l,Ssmd . . i) el 208 i
rickwork in Ru'u:nd.ilh: or equ.nl Cement
ortar ; Cement, 1; ‘mnd, & 08 i i . ee
ckwork in Lime and Cement Murtm',
Jement, 1; Lime, 1; Sand, 6 . 160 g 167 e
ickwork in Lime Momu', L.lml:.l, S:md ,4. 111 T [ 111 = WA
i en!lon blones:n Lcmcnt ]\‘.lunar o .m. 70 e Smenrd
» Dressed
"Bcd SFale (bia srw e o s
:tes{n::mrdtng‘ tuTest) vw s o« 100002400 ... - v
enwichStone . . .®iv v va e u 1200 i
(New York City) A e 1300 e X 5 ik
tme(accurdlng traTesr.} SRk 5 oe | TODECZB0N &' # 5 i
ble i vwes | bobkotE00| s . . 4
ndstone B e e el [ RO 5 ‘
pestone (North River) . . . .. ... 2000 S .
r (Haverstraw, Flatwise) , . . . .. 1% *n - . 0.

“  over

* Stables less than 500 Squm Fut iu .Area.

Make proper allowance fucr'W'nd at 30 lbs. per Square Foot Horizontal,




3086 CAMBRIA STEEL. 8

ALLOWABLE UNIT STRESSES AND LOADS
IN ACCORDANCE WITH
THE BUILDING LAWS OF VARIOUS CITIES.

Allowable Unit Stresses for REVISED TO 1906.
TEBNDRNY flow York.| Chicago. | Philsdelphia, | Boston,
EXTREME FIBRE STRESS—BENDING Pounds per Squars Inch.

Grankte, + o B ¢ v et 180
Greenwich Stone 150
Gneiss (New York City) . 150
Limestone . . « < <« a s s . 150
St v ain0 « ,oon aum 400
MRS v ae e i 120
Sandstone. . . . . 100
Bluestone—North River 300
Concrete ( Portland) Cement, 1; Sand,

AT T N R R SR 30
Concrttc (}{onland) Cement,1; Sand,

2: Stone, 5 . e 20
Cnncme‘sﬁqsmdale or equal) Cclm:m,

1;: San Stone, 4. 16 -p— sk, B e o
Cum:m:& usendalcoremm!)Cemem. ]

1; Sand,2: Stone, 5 . . . . . .. 30 (| e
Bnclt.(anmon) x P B0 | e b
Brickwork (in Cemm\t) S S 30 . ow >

Allowable Unit Stresses for |

Timber,
COMPRESSION :
k wilh Gmln ..... PR - 900 ’ 2 7 o -
........... - . vis 50
Vc“u" Pine withGraln., . . . ... 1000 > 750 PP
ol L A : 9124 250
\\"hll’.n ool M e W H0D . 'v L g
L oaeioes- T SRR oa 3 400 SRR S 150
Spnu:e,wuhGriun Wit a i W 800 | ... L] SO
e NOORE U oS s BN, 400 P 50 150
Locust, with| % .- oo aa"I00 | oo
> i T T 10v0 e ¥
Hemlnck L R e R R R HD ‘e 350
acom® L il 500 | ...% 4134
Chestout,with * .., .,..... B0 | ... . he .'s
o0 goroms 6 o, E LT L 000 |ty Veae P
TENSION :
Yellow Pine . . ... P T 1200 PR 1800
;\'hhe B reratdin e el mie Ty g 1250
PIUCE o o s s s s 8 8% 808 s 5w P iy
Oak FP S T W ST e 1000 .

N AT e e - S ] T T
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CAMBRIA STEEL.,

ALLOWABLE UNIT STRESSES AND LOADS
IN ACCORDANCE WITH
THE BUILDING LAWS OF VARIOUS CITIES.

Allowable Unit Stresses for REVISED T0 1906, e
Timber, Iw York, .Ghinngo Phlhd!lyhil. |
ME FIBER STH Pounds Per Square Inch,
BENDING:
i . 1200 1250 1600 1250
. £00 750 SOk T
: 800 750 1100 750
e 1000 1000 e w 1000
. 1200 ‘e . et ..
i 600 e 900 28
_____ : 800 ol il et W NP
voden Columns or Pom
with Flat Ends.
L Ul;
1l ini PR e e “ee
Yellow Pine (Long Leaf) 100018 U—- 1000
- White Pine, Norway Pine and Spruce 800-1551 - - » - wiaile,
L
8k . ..c00nas e s 900-175 .+ . - .'s
" Chestout and Hemlock . . .. . %{800—15.;.‘;) .
m-------cvl---'l%( in j--. -~ ..
JHEAR : Yellow Pine, with Fiber , 70 100 6634
Yellow Pine, across fiber, . . . . . 500 250 750 0
R T TR e 40 .« e 80
o ot R 250 5 s
Spruce, with Fiber , . . . . .o 50 50° 80
R R I N e 320 150 500
RO W = 0 11 100 T 150
e e NI S 600 20 P .ws
PEocust, with '™ . , [ .y 44 100 . Pewe o
BEL omorosm M L Jle ainie e d 720 . wle . % s ie bowin
Heugnc'k,wlﬂl : wala e e 40 4 1& i
Chesr, W 11T 1 i L &t

§= Allowable Compression in Lbs, per Sq. Inch nm! 5= Ratio of Length to
‘Diameter in Inches.

ble Unit Stresses for Timber Columns in Accordance with
the Building Laws of Boston and Chicago.

For Posts with Flat Ends.

The Stresses given in the following table, in which L = Length of Post,
D = Least Diameter of Post, and S = Stress per Square Inch,

mnu-ﬂs;nn Long-Leaf Yellow Pina | Whita Oak.
L L
D B D 8 s
0to 10 625 0o 15 1000 750
10 *“ 85 B0 15 ' 80 8756 650
85 “ 45 375 30 40 750 560
45 “ 50 250 40 ** 45 625 470
45 * 50 00 375

For information not given in these tables, see Complete Building Laws of the
'Vl.riolu Cities.




aos CAMBRIA STEEL.

EXPLANATION OF TAEBLES OF RIVETS
AND PINS.

Rivets.

In the design of riveted joints the total stress transmitted is assumed
to be taken up by the rivets, no allowance being made for the friction
between the plates riveted together, and the manner of failure of the
joint will be by shearing of the rivet or crushing of the plate. This
assumes that the rules given on page 316 are followed and failure by
tearing off the plate caused by the rivets being too near the edge is
thus prevented.

In the table of «Shearing Value of Rivets and Bearing Value of
Riveted Plates,” pages 810 and 311, these values are given for all cus-
tomary sizes and thicknesses corresponding to various usual allowable
unit stresses.

For any given size of rivet or thickness of plate to be used, an in-
spection of the table will show at once if the bearing value of the plate
or the shearing value of the rivet is to govern the design and the
amount of stress that can be transmitted by each rivet.

Pins.

In designing pin-connected joints the points which govern the design
are the bending moments produced in the pin by the bars or plates
connected, and the bearing value of the plates themselves. The bear-
ing value in the case of eye-bars of proper proportions is sufficiently
ample and need not be computed. Shear in pins need not ordinarily
be considered, as the bending and bearing stresses usually determine
the size.

In the table of “ Maximum Bending Momenls on Pins,” pages 312
and 313, is given the allowable bending moments on pins of various
diameters for the usual allowable fibre stresses. -

In the table of « Bearing Values of Pin Plates for One-Inch Thick-
ness of Plate,” on page 317, is given the allowable bearing values of
plates against pins of various usuval diameters, corresponding to the
customary unit stresses of this character.

If the bearing value exceeds the allowable limit in any given case
pin-plates must be added, thus increasing the bearing value until it is
reduced to a safe limit as shown by the tables.

R R S ———————




CAMBRIA STEEL. 300

CONVENTIONAL SIGNS FOR RIVETING.

§

Two Full Heads.

Countersunk Inside (Farside) and Chipped.

Countersunk Outside (Nearside) and Chipped.

Countersunk both Sides and Chipped.

KA O
B e® o

Insine, Oursipr,

(Fawsior)) (Nzansips,) Bors Sioss.

Flattenod to 24" high or Countersunk
[ and not Chipped.

Flattened to 4" high.

Flattened 1o 35" high.

B3P
7/4%4%,

This system, designed by F, C. Osborn, C.E., has for foundation the diagonal
«cross to represent a countersink, the blackened circle for a field rivet and the diagonal
stroke to indicate a flattened head. The position of the cross, with respect to the

circle (inside, ouside or both sides), indicates the | ion of the ink and,
similarly, the number and position of the diagonal strokes indicate the height and
“position of the flattened heads.

Any combination of field, k and flattened head rivets liable to occur

“may be readily indicated by the proper combination of above signs.




310 CAMBRIA STEEL.

SHEARING VALUE OF RIVETS AND BEARING
VALUE OF RIVETED PLATES.

ALL DIMENSIONS IN INCHES.
Shearing Value = Area of Rivet X Allowable Shearing Stress per Square Inch.

Ares Single Doubls | Bearing Value for Different
Shear at 7
L)

Square Tache. | 6000 1. | 12000 1he,| 3 | ¥ | 3

1105 | ees | 1325 | 1125] 1406 1688
1964 | 1178 | 2356 | 1500 1875 2260| 2625
‘3068 | 1841 | ses2 | 1875/ 2344 2813 ~3281|
4418 | 2651 | 5301 | 2250 2813 3375{ 3938
6013 | 8608 | 7216 | 2625 8281 3938 4594
7854 | 4712 | 9425 | 3000| 8760, '4'500‘“| 5250

Area Single Doubls | Bearing Value for Different

i Shear Shear )
Square Tochn,| 0750 1o | 1350000 |  F P | P

1105 746 | 1491 1=aes| 1592’ 1898
1964 | 1825 | 2651 | 1688 2108 2531| 2053
8068 | 2071 | 4142 | 2100| 2637| 8164 3601|
4418 | 2082 | 5064 | 2681 3164 3797 4430

6013 | 4069 | 8118 | 2053, 36P1| 4430 5168
7864 | 6301 (10603 | 3375 4219 5063' 59086

S fag P En.E

1

“Di-lmal.ar Area Single Doubls | Bearing Value for Different
of in Shoar at | Shear at 5 =
Rivet, | Square Inches | 7500 1o {15000 | + | %5 | § | o

% 1105 828 | 1657 liOBl 1758! 2109

E5 1964 | 1473 | 20456 1876 2344 2813| 3281
a3 .3068 | 2301 | 4602 | 2344 2030 3516] 4102|
A 4418 | 3318 | 6627 | 2818l 8516/ 4210| 4022
% 6013 | 4510 | 9020 3281| 41 48223 5742

1 7854 | 5801 (11781 8750| 4088{ 5885' 6563

. o e fingle Doubls | Bearing Value for Different
of in Shear at | Shear at 5 2 -
Rivet | Square Tnchoe | 10000 1w, | 0000 | + | 5 | § | 75

% 1105 | 1105 | 2200 1875' 2844! 2813
% .1964 | 1964 | 8027 | 2600, 3125, 3750| 4375
L 8068 | 3068 | 6136 | 3125/ 3006 4688, 5468|
X

{ | 4418 | 4418 | 8836 | 8760/ 4688/ 5625/ 6563

% 6013 | 6013 12026 | 4375 Bllﬁﬁl 8563 7656

1 7854 | 7854 15708 5000[ 58501' 7600' 8750
In the above tables the bearing values between the lower and upper zigzag black
lines are greater than single and less than double shear for the wrmpondfuﬂ dimen-
sions, so that in case of single shear, the single shearing value governs, in case

of double shear, the bearing value g the desi

*—




CAMBEIA BTEEL. 811

SHEARING VALUE OF RIVETS AND BEARING
i VALUE OF RIVETED PLATES.

. ALL DIMENSIONS IN INCHES.
;lﬂﬂng?lluﬂhmlrdllmxmknﬂdmuxlﬂwthle!udng&mpwﬂnm[ml.

‘Thicknesses of Plate in Inches at 12 000 Pounds per Square Inch.

LA bt bl

3000

! 8750' 4219/ 4688

45 5063| 6625 6188 6750
B250| 5906/ 6663 7210 7875 8531 0188| 9844
6000, 6750 7500| 8260‘ 2000 9750'|10600 11250| 12000

Thicknesses of Plate in Inches at 13 500 Pounds per Square Inch.

A NE N AN NE IR A

8375
BR7Y3

| 4219! 4746l
5063 6605 6328| 6961| 7504

~ 5806] 6645 7883| 8121| 8859 9508(10336/11074
| 6750 7594 8438] 9281|10125]10069 11813i12656 13500

\.
I"I’_ltlelmonnes of Plate in Inches at 15000 Pounds per Square Inch,

t || 2 |H| | || B 1

8750
| aessl 5273l 5859

1‘5655‘6556‘7031 w784 8438
~ 8568| 7383 8203| 9023/ 9844/10664/11484/12305

7500| 8438 9376|10813|11260'13188 131256/14063| 16000

Thicknesses of Plate in Inches at 20 000 Pounds per Square Inch.

Pl % 8 | B || F|H| 2

. 5000
I 6250/ V031! Y813

5 8‘138! 937510813 11250
8750 0844 15938'12031 18125/14219/15313|18406
10000 11250‘12500|13750‘10000-18350 17500/18750| 20000

The bcarins values above and to the right of the upper zigzag black lines aie
ter than double shear for the corresponding dimensions, so that in these cascs
 the shearing values govern the design.
The bearing values below and to the left of the lower zigzag black lines are less
than single shear, so that in these cases the bearing values govern the design.




312 CAMBRIA STEEL.

MAXIMUM BENDING MOMENTS ON PINS WITH
EXTREME FIBRE STRESSES

VARYING FROM 15000 TO 25000 POUNDS PER SQUARE INCH.

Vet | dva et Moments in Inch-Pounds for Fibre
o ta Stresses of
Pinin |inSquare| 15000 [bs, | 15000 Lbs. | 20000 Lbs. | 22500 Ibs. | 25000 Lbs,
r r
Tt | Indhte, | o Pk | Squabe Tach: | Synsdo Tk, | Square Tuski | Sguiowbich.
1 785 1470 1770 1960 2210 2150
1 ‘994 2100 2520 2500 3150 3490
1 1,227 2000 3450 380 4310 479
18 | 1ass 3830 490 5100 5740 6380
ng | 1767 4970 5960 6630 7460 8280
1 2.074 6320 7580 8430 9180 10530
1 2,405 7890 9470 10520 11840 13150
1% | 2761 9710 11650 12040 14560 16180
2 s142| 11780 14140 15710 17670 19630
2 3,547 14130 16960 18840 21200 23550
2 3.976| 16770 20130 22470 25160 27960
67 | 4430| 19730 23670 26300 20500 32880
2 4909| 23010 27610 30680 34510 38350
2 5412 26610 31960 35520 39960 44400
2 5940| 30630 36750 40830 15940 51010
272 | e492|  340%0 41990 46660 52190 58320
3 7.069| 39730 47680 52070 59600 66220
3. | 7e70| 44940 53930 59920 67410 74900
3;9 8296| 50550 60660 67400 | 75830 84250
3%, | so6| 56610 67940 75430 84920 94350
31 9.621 63140 75770 84180 94710 105230
352 | 10321 70150 81180 93530 105220 116910
350 | 11.045| 77660 93190 103540 116490 129430
3% | 1793| 85690 102820 114250 128,30 142810
4 | 12566 94250 113100 125660 141370 157080
avg | 13364| 103360 124040 137520 155040 172270
4% | 14186| 113050 135660 150730 169570 188110
45 | 15.033| 123320 147980 161420 184980 205530
44 | 15904 13419 161030 178920 201290 293650
457 | 16:800| 145690 174830 194250 218510 212810
42 17.721| 157820 180390 210430 236740 263040
47 | 18:665| 170580 204740 227490 255920 284360
19.635| 184080 220890 245140 276120 306300
514 | 20620| 198280 237880 | _261310 297350 330390
22’ 21618| 213090 255710 284120 319640 355160
55 | 22.601| 2.8680 274420 304910 343020 381130
B¢ | mms| 20 204010 326680 367510 408350
55 | 2480 262100 314510 849460 393140 436830
5, | 25.967| 279960 33550 373280 419940 466600
57 | 27.109| 298620 358340 398160 417930 497700




CAMBRIA STEEL. 313

BENDING MOMENTS ON PINS WITH
EXTREME FIBRE STRESSES

VARYING FROM 15000 TO 25000 POUNDS PER SQUARE INCH.

Moments in Inch-Pounds for Fibre
Stresses of

inSquare | 15000 The, | 15000 Tbs, | 20000 Ibs, | 22500 Ibs, | 25000 Lbe.
T
Sqm: Inch. Sqlm?:‘ Inch. Sqm?:rlnnh. Squ;?:r Inch, Sqm.rp:r Inch.

28,274 318090 381700 424120 477130 530140
29,465 338350 406060 451180 507580 563970
30.680 350530 431430 479370 539290 599210
31019 381530 457840 505710 BH72300 635890

33.18 | 401420 485100 539230 606630 674080
30472 428900 513840 570040 642300 713670

35785 | 452000 5431480 603870 679350 754830
37.122| 478530 74240 635040 717800 797550
38.485 | 505110 606130 673480 757 841850
30.871 532650 639190 710210 798080 B87760
41282 | 561150 673420 748250 841780 935310
42718 590710 708860 787620 886070 084520
44179 621260 745510 828350 931800 1035440
45.664 652850 783410 870460 979270 1088080
47.173 685480 829580 913980 imm 1142470
48.707 719190 863080 5 078780
265 753080 | | 904780 1005310 1130970 1

51.819| 780880 | | 947860 1058170 1184820 1316470
53.456 | 826000 992280 1102530 1240850 1878170
55.088 | 865060 1038070 1153410 1297590 1441760
56.745| 904370 1085250 1205830 1356560 1607290
58.426 | 944860 1183830 1250820 1417290 1574770
60.132 | 986340 1183850 1315390 1479810 1644240
61.862 | 1029430 1235310 1372570 1544140 1715710

63.617 [ 1078540 1288250 1431390 1610510 1789240
65.397 | 1118900 1342680 1491860 1678340 1864830
67.201 | 11655610 1398610 1564010 1748270 1942520

i 1456080 2022340

70.882 | 1262500 1515110 1683450 1803880 2104310
72.760 | 1313090 1575700 1750780 1969630 2188480
74.662 | 1364910 1637900 1819850 2047370 2274850
76.500 | 1418090 1700700 1890780 2127130 2363480

78.540 1472620 1767150 1963500 2208830 2454370
82,516 1585850 1908020 2114470 2378780 2643090
86.590 1704740 2045690 2272990 2557120 2841240
90.763 1820480 2195320 2439250 2744150 3049060

REES FER° seer geec mges gve» S3gn gugw agse gees

95,083 | 1960060 2352070 2613410 2040090 3266770
99,402 | 2006760 2516110 2795680 3145140 3494600
103,860 | 2239670 2687610 2086230 3359510 3782790
113.008 | 2544690 8053630 3302920 8817040 4241150
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CAMBRIA STEEL.

AREAS OF RIVET HOLES.

SQUARE INCHES.

ek SIZE OF HOLE.
Plates Inches.
m
Inches.| 34 | s | %6 | | | fe| %6 | | %) 1| %) HE) L |1
| .06| .08 .00/ .11| .13| .14| .16| .17/ .19| .20{ .22 .23| .25| .27
fo| 08 (100 12 .14 .16 .18 200 21 .28 .23 .27 .29 31| 33
82) 00| 12| 14| .16| 19| .21 .23 .26/ .28 .30| .33] .35 .33| .40
&l a1l a4 16| 19| 22| .25 .27| .30 .33 .36] .38 .41 .44| .46
1yl 13| .6l .9 22| .25| .28] .31 .34/ .38 .41 .44| 47| .50 .53
o 14| .18| 21| 25 .28 32| .35 .39| .42 .46] 49| .53 .56/ .60
82 16| 20 23| .27 31| .35 .39| .43 .47| .51 .55| .59| .63[ .66
$3| a7 21| 26| .30 .34 .39| .43 .47| .52 .56| .60| .64 .69 .73
371 19| .23 .28| .33| .38 .42| .47/ .52| .56 .61 .66] .70( .75 .80
3} 20| 25| .30 .36/ .41| .46| .51| .56/ .61/ .66 .71 .76/ .81 .86
ol 22| 27| .33 .38 49| 55| .60 .66| .71 .77] .82 .88] .93
18l 23| 29| .35 .41| 47| .53 .59| .64 .70| .76| .82 .88| .94/1.00
1 | 25 31| .38| .44| 50| .56| .63| .69 .75 .81 .88| .94l 1.00(1.06
lpg 27| 33 40| .46 53| .60 .66 .73 .80 .86 .93 1.00[ 1.06(1.13
13| 28| 35| .42 .49| .56 .63| .70 .77[ .84 .91| .98| 1.05| 1.13/1.20
1% 30| 37| .45| 52| 9| .67 74| .s2| .89| .96/ 1.04| 1.11| 1.19|1.26
1y .31 .39 .47| .55 .63 .70l .78 .s6| .94f 1.02f 1.09( 1.17f 1.25/1.33
fs| 38 41| 49 .57 .66 74| .82 .90) .98 1.07| 1.15| 1.23| 1.31{ 1.39
187] '34] .43 .52 .60 .69] .77| .86 .95| 1.03| 1.12] 1.20| 1.29| 1.38) 1.46
17| 36| 45| .54 .63| .72| .81 .90| .99| 1.08| 1.17| 1.26| 1.5 1.44/1.53
13| 38| .47| .66 .66 .75 .84| .94/ 1.03| 1.13| 1.22| 1.31| 1.41f 1.50| 1.59
Ifg 39| 49 59 68| .78 .88 .98/ 1.07| 1.17| 1.27| 1.37| 1.46| 1.56(1.66
182 41| s1 61| 7l 81| .91 1.02] 1112 1:22] 1.32f 1.42] 1.52| 1.63/1.73
115 42| 53| 63| 74 -95| 1.05| 1.16| 1.27| 1.37| 1.47| 1.58| 1.69| 1.79
134 44| 5| .66 77| .88| .98 1.09] 1.20| 1.81| 1.42| 1.53 1.64| 1.75| 1.86
133| 45| 57| e8| .79| .91] 1.02| 1.13| 1.25| 1.36| 1.47| 1.59| 1.70| 1.81(1.93
l,g 47| .59 .70 ‘o4] 1.05| 1.17| 1.29| 1.41| 1.52 1.64| 1.76| 1.88|1.99
115| .48| .61) .78 .85| .97/ 1.09| 1.21] 1.33| 1.45| 1.57| 1.70| 1.82| 1.94/2.06
2l 5ol 63 75! 88l 1.00/ 1.13! 1.25' 1.38! 1.50' 1.63' 1.75' 1.88' 2.00'2.13
MAXIMUM SIZE OF RIVETS IN BEAMS,
CHANNELS AND ANGLES.
I-BEAMS. CHANNELS, ANGLES,
Dopth | Weight| Size |Depth| Weight| Size | Depth | Weight| Size [Len'th| Size [Len'th| Size
of | per of | of | per | of of per of of of of | of
Beam.| Foot, | Rivet. [Beam| Foot, [Rivet. [Channel| Foot. | Rivet, | Leg. | Rivet. | Leg. [Rivet.
Ins. |Pounds.| Inch. |Ins. [Pounds. _Inch. | Inches. Pounds,| Inch, [Inches| Inch. |Inches|Inch,
3 55| 8 15| 42.0 3| 4.0 B 341 |28 3
4 75 15| 60.0 22’ 4 52 §§ i L 2?,, ?
5| 975 15| 800 2 5| 6.50 114 g*| 2
6| 12.25 Z 18| 550| 72 o 80| 6 15| 32 |3y%| 1
EERAE R TR R AR A
18.00 ; ! 4 L
9| 21.0 2 24 800 1 o| 1325 8 |15 & el O
Wt o EOE AR LA
2| 81. i 1
12l 4001 % 15 830 8 |og | 8
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CAMBRIA STEEL.

AREAS OF RIVET HOLES.

SQUARE INCHES.

SIZE OF HOLE.
Inches.

91
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RIVET SPACING.

ALL DIMENSIONS IN INCHES.

Usual,

Center of Rivet Hola,

in Flanges of

Chordsand Gird's.| Minimum,

o

ion

at Ends of

Com;

Maximum Piteh | Minimum Pitch | Distance from Edge of Pisos to
Members,

.233‘-

””.A

Minimum
Piteh,

P oA

Iltln,.ﬂﬁs

For General Rules for Rivet Bpacing see next page.




316 CAMBRIA STEEL.

GENERAL RULES FOR RIVET SPACING FOR
BRIDGE AND STRUCTURAL WORK.

The pitch or distance from center to center of rivets should not be
less than 8 diameters of the rivet. In bridge work the pitch should
not exceed 6 inches or 16 times the thickness of the thinnest outside
plate except in special cases hereafter noted. In the flanges of beams
and girders where plates more than 12 inches wide are used, an extra
line of rivets with a pitch.not greater than 9 inches should be driven
along each edge to dra:v the plates together.

At the ends of compression members the pitch should not exceed 4
diameters of the rivet for a length equal to twice the width or diameter
of the member,

In the flanges of girders and chords carrying floors, the pitch should
not exceed 4 inches.

For plates in compression the pitch in the direction of the line of
stress should not exceed 16 times the thickness of the plate, and the
pitch in a direction at right angles to the line of stress should not ex-
ceed 32 times the thickness, except for cover plates of top chords and
end posts in which the pitch should not exceed 40 times their thickness,

The distance between the edge of any piece and the center of the
rivet hole should not be less than 1} inches for  inch and Z inch rivets
except in bars less than 2} inches wide; when practicable it should,
for all sizes, be at least 2 diameters of the rivet and should not exceed 8
times the thickness of the plate.

Minimum spacing is generally used in pin plates, at ends of columns,
girders, etc., etc.

In figuring clearance of rivets for special cases, allow § inch in addi-

tion to diameter of head.
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CAMBRIA STEEL. 317
BEARING VALUES OF PIN PLATES.
FOR ONE INCH THICKNESS OF PLATE.
Bearing value = Diameter of Pin X 17 X Stress per Square Inch,
Area | Value at Valus at | Value at | Diam- | Area | Value at | Value st l’n.hnﬁ
L 12 000 13500 | 15000 12 000 13500 | 15000
of| of | Pounds | Pounds | Pounds |elerof| of | Pounds | Pounds | Pounds
: per
B (g g | i | e | e | g | o | e
n 8q. Ins, Pounds, | Pounds, | Inches.| Sq.Ins, | Pounds, | Pounds, | Pounds,
3 ) L7856 | 12000 | 13500 | 15000 | 4 15.90| 54000 60750 | 67500
4 904 | 13500 | 15190 | 16580 16,80 | 65500 | 62440 | 69880
1.227 | 15000 | 16880 | 187560 | 4 17.72| 657000 | 64130 71250
1485 | 16500 | 18560 | 20630 4/3 18.67 | B58500| 65810 73130
; 1.5 18000 | 20250 | 22500 | 5 19.64 | GOO0O| 67500 75000
\ 2074 | 19500 | 21940 | 24380 | & 20,63 | 61500 | 69190 76850
e 21000 | 23630 | 26250 2165 | 63000 | TUSS0| 78750
2.761 | 22500 | 25310 | 28130 2269 | 64500 | 72560 | 80630
2 3142 | 24000 | 27000 | 30000 | & 23,76 | 66000 74250 | 82500
3.547 | 25600 | 28600 | 31880 | 5% 24.85 | 67600 | 75440 | 84390
- 3976 | 27000 | 30350 | 33750 25,97 | 60000 | 77630 | 86250
g 4,430 | 28500 | 82060 b7 | 2.11| 40500 | 70810 88130
] 4,909 | 30000 | 33750 | 37500 | 6 2827 T 81000 | 90000
5412 | 81500 | 35440 | 39380 | 6 20461 73500 | K2600 | 91880
5.0 37180 | 41250 30.68 | 76000 | B4380| 94750
; 6492 | 34500 | 38510 | 43130 | 685 | 31.92| 76500 5630
3 7.069 | 36000 | 40500 | 45000 % 33.18| 7R000| 87750 | 97500
: 7.670 | 37500 | 42190 | 46880 447 TU600 | SO440 | 99380
: 8,206 | 89000 | 43880 | 487560 35.79 | B1000 | 91130 | 101250
8.6 | 40500 | 45600 | HOG30 8?2 87.02| 82500 0| 103130
i 9,621 | 42000 | 47250 | 62500 | 7 38,48 | B4000 | 94500 | 105000
: 10,32 | 43500 | 48040 | 54380 | 7% | 44.18| 00000 | 101250 | 112500
y 1105 | 45000 | 50630 | 56250 | 8 50.27 | 96000 [ 108000 [ 120000
1L79 | 46500 | 52310 | 58130 8¢ | 56.75| 102000 | 114750 | 127500
4 1257 | 48000 | 54000 | GOOOO | 9 63.62 | 108000 | 121500 | 135000
18.56 | 49500 | 55600 | 61R80 |10 78.54 | 120000 | 135000 [ 150000
4 14.19 | 51000 | 57380 | 63750 |11 95.08 | 132000 | 148500 | 165000
156,08 | 52500 | 59060 | 65630 |12 113.10 | 144000 | 162000 | 180000
_ Examrri.—~The stress in the end pm of a bridge is 250 000 pounds and the
iameter of the pin is 54", of steel pin plates for a

From the table the beanug value of a 54" pin in a 1" plate for 15000 pounds
t stress is 84 380 pounds, Therefore the total thickness of metal required is

000
el

nearest commercial size would therefore be 124" on each side, including web

wecessary reinforcing plates.




318 CAMBRIA STEEL.

DIMENSIONS OF BOLTS AND NUTS.
FRANKLIN INSTITUTE STANDARD.

Bolts and Threads. Rough Nuts and Heads.
- =

eletlive b s |4

S| 5| 8 o = S ) z
1% |95 £ || 23 *§§ g5 | 24 Zé

HEAE AN AR R IR LA Y
B8 8|8 |55 Y ¥ ]
AN E g 82| 3 3 |83
Ins. | No. Ins, Ins, Sq. Ins. | Sq. Ins, | Ins Ins, Ins, Ins, | Ins,
202 | a85|.0082| .049| .027| 3 | 07| 577| 2]
Yo 18 | 240 | 0070 | 077 | .045| 3| .840| 686| yyl {2
£°| 16 | 294 | 0078 | 10| .068| 11| .9v2| 94| 3| ii
;73 14 | 344 | .0089 | 150 | .093| 23| 1105 .902| | 2%
13 | .400 | .0096 | .196| .126| 1 | 1.288| 1.010] 4| vy
o 12 | 454 | 0104 | 249 162| 31| 1370 1.119] | 31
P11 | so7 | 0113 | 07| 02| 17| 1503| 1227 3°| i}

3010 | 620 | .0125 | .442| .302( 11 | 1768 1.443| 3

119 | 731 |.0140 | .60 | 420|175 | 2.083| 1.660| 1
1" | 8| .837|.0156 | .785| .560| 13 | 2.208| 1.876/1° | ]
15| 7| 940.0180 | .994| .694| 13| 2563| 2.093 |12 |
11 | 7 | 1.065 | .0180 | 1.227 | 893|2 | 2.829| 2309 11 |1
15| 6 | 1.160 | .0210 | 1485 | 1.057| 27| 3.094| 2526(1} |1
15 | 6 |1.284].0210 | 1.767 | 1.295| 2& | 5.359| 2742 |11 |13
13 | 53| 1.389 | .0227 | 2.074| 1515] 2% | 3.624| 2.959 |13 |1,
13 | b | 1490 .0250 | 2405 | 1.744| 23" | 3.889| 8.175[13 |1}
11 | 5 | 1615 .0250 | 2761 | 2,048 213 | 4154| 3302 17 (113
9" | 43| 1712|0280 | 3.142 | 2.302 3% 4d20| 360813 |1
21 | 411962 | .0280 | 3.976 | 3.023| 81 | 4.950| 4.042(2: [1
2l | 4 |2175|.0310 | 4909 | 3.715| 8% | 5.480| 4.475 (2} 1}
23 | 4 |2425| 0810 | 5.940 | 4.619| 41 | 6.011| 4.908|23 (2}
8' | 312620 .0357 | 7.009 | 5428| 43 | 6541| 5:341(3" |27,
31 | 81| 2879|0357 | 8296 | 6510| 5 | 7.071| b.774 |31 [2]
35 | 31|8100] .038 | 9.621 | 7.548| b3 | 7.602| 6207 |3} |21
37 | 8| 8317 .0410 [11.045 | 8.641| 53 | 8132| 6.640 33 |2}
4 | 3 | 8567 .0410 |12.566 | 9.993| 6% | 8.662| 7.073[4" (3}
4} | 27(8798|.0435 |14.186 (11.329| 6 | 9.193| 7.506 42 |3}
af | 23| 4028 | .0460 [15.904 (12743 | 6 | 9.723| 7,939 (4} [3
43 | 23| 4255|0480 |17.721 [14.220| 71 |10.253| 8372 |45 |3}
5 | 21| 4480 | .0500 [19.635 [15.763| 74 |10.78¢| 8.805|5' |3}
‘b1 | 21| 4730 .0500 [21.648 [17.572| 8 [11.314| 9.238 |51 |4
51 | 24| 4953 | .0526 (23758 [19.267 | 82 |11.844 | 9.671 |5} |43,
57 | 275203 .0526 [25.967 |21.262| 83 |12:375 | 10.104 53 |4}
6 | 2l 6 lag

5423 | 0555 123274 123.098' 91 112,905 10.587

e e

)

3

S

oA )

o

e

o




CAMBRIA STEEL. 319

RULES FOR PROPORTIONS OF BOLTS AND
NUTS.

FRANKLIN INSTITUTE STANDARD.

~ The dimensions of nuts and bolls are determined by the following
s, which apply to both square znd hexagon,

Short diameter of rough nut = 1} X diameter of bolt -}~ } in.
Short diameter of finished nut = 1} X diameter of bolt 4 J; in.

- Thickness of rough nut = diameter of bolt.

" Thickness of finished nut == diameter of bolt — g in.

. Short diameter of rough head = 1} X diameter of bolt - § in.

~ Short diameter of finished head = 1} X diameter of bolt 4 J in.
* Thickness of rough head = } of short diameter of head.

* Thickness of finished head = diameter of bolt — gy in.

: In 1864, a committee of the Franklin Institute recommended the
thove system of screw threads and bolts which was devised by Mr.
Villiam Sellers, of Philadelphia. This system as far as it relates to
screw threads is generally used in the United States, but the propor-
‘tions of bolt heads and nuts are not adhered to because the sizes of bar
‘required to make the nuts are special and extra work is necessary to
¢ the bolt heads. Sizes of nuts and bolt heads in accordance

‘with the Manufacturers’ Standard are given on pages 325, 326
and m‘
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CAMBRIA STEEL.

WEIGHTS OF 100 MACHINE BOLTS WITH

SQUARE HEADS AND HEXAGON NUTS.

FRANKLIN INSTITUTE STANDARD SIZES.
Basis — 1 cubic foot Iron = 480 pounds.

Length under Head to Point.

Diameter of Bolts in Inches.

Inches. PO I I S A
1% 49 82| 122/ 17.5| 24.0| 8L8 411
15 53| 87 13.0] 185 25.3| 83.5| 43.2
2 5.6/ 9.2/ 13.8 19.6) 26.7| 85.2| 45.3
214 6.0 9.8 14.5| 20.6| 28.1| 87.0] 47.5
gg 6.3 10.3| 15.3| 21.6| 29.4| 387 49.6
52 6.6 108 161 227 30.8 40.4| 517
3 7.0 114 168/ 237 821 4271 539
3 7.3| 11.9| 17.6| 24.8| 83.5| 439 56.0
3 7.7| 124 184| 9258 34.9] 456/ 681
334 80| 130/ 19.1| 269 36.2( 47.3| 60.3
4 8.3 135 19.9] 27.9| 87.6| 49.0/ 62.4
414 9.0/ 14.6| 2L4| 30.0{ 40.3| 525 66.6
5 9.7 15.6| 23:0| 321| 43.0| 55.9| 70.9
5% 10.4] 16.7| 21.5| 34.2| 45.8] 69.4| 75.2
6 11.1| 17.8| 26.0| 36.2| 48.5| 628/ 79.4
6% 11.7| 18.8 27.6| 38.3| 51.2| 66.3] 83.7
7 12.4| 19.9) 29.1| 40.4| 53.9] 69.7] 87.9
% 13.1| 21.0| 30.6] 42.5| 56.7| 73.2[ 92.2
8 13.8 59.4| 76.6] 965
814 14.5 62.1| 80.1| 100.7
9 15.1 64.8| 835| 105.0
914 15.8 67.6 87.0[ 109.2
10 16.5 70.3| 90.4| 113.5
10%4 17.2 73.0| 93.9| 117.8
11 17.9 7.7 97.3| 122.0
1% 18.5 78.5| 100.8| 126.3
12 . 81.2| 104.2| 180.5
1214 o« ats 83.9| 107.7| 134.8
13 A 86.6| 111.1| 139.1
18% e 89.4| 114.6| 143.3
14 A 92.1| 118.0| 147.6
144 et 94.8| 121.5| 151.8
15 Gt 97.5| 124.9| 156.1
15% o 100.3| 128.4| 160.4
16 P 103.0| 131.8| 164.6
16%, NEL 105.7| 135.3| 168.9
17 53 g 108.4| 138.7| 178.1
17% a0 111.2| 142.2| 177.4
18 Mo 113.9| 145.6] 181.7
18%4 A 116.6| 149.1| 185.9
19 A ! 119.3| 152.5| 190.2
194 S 122.1| 156.0[ 194.4
20 itz 124.8) 159.4| 198.7
One inch in length of 100 Bolts.| 1. " 5.45| 6.90| 8.52
To obtain Weights with >
Square Nuts per 100: Add. f | -2 %, S
Weight of one Hexagon Nut . | .0116| .020 | .031 | .046 | .065 | .088 | .117
Weight of one Hexagon Head.| .0150 .025 | .039 | .057 | .081 | .109 | .144
Weight of one Square Nut_. . | .0139| .024 | .038 | .056 | .079 | .108 | .143
Weight of one Square Head. .| .0173| .029 | .045 | .066 | .093 | .126 | .167

All weights are approximate,




CAMBRIA STEEL,

az1

WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND HEXAGON NUTS.

FRANKLIN INSTITUTE STANDARD SIZES.
sis — 1 cubic foot Iron = 480 pounds.

Diameter of Bolts in Inches.

Length under Head to Point.

Inches, 3 i 1 1} | 13| 13 | 14

s 615 9.2 134 | 182 | 210 | 300 | 890

124 67.6) 994 140 | 189 | 248 | 319 | 402

2 70.6] 108.5) 145 | 196 | 257 | 829 | 414

& T73.7] 107.7| 150 | 208 | 2656 | 840 | 426

2! 76,80 111.9) 156 | 210 | 274 | 850 | 439

24 79.80 116.1) 161 | 216 | 282 | 360 | 451

3 82.9| 120.2| 1467 | 223 | 291 | 371 | 463

3 86.0) 124.4) 172 | 230 | 300 | 381 | 475

3 89.1{ 128.6 178 | 237 | 308 | 391 | 488

4 92.1) 132.8| 163 | 244 | 817 | 402 | 500

4 95.2| 136.9) 189 | 251 | 3256 | 412 | 612

414 1018 145.3) 190 | 265 | 842 | 432 | 587

b 107.4] 153.6] 210 | 279 | 359 | 458 | 561

5lg 113.6) 162.0) 221 | 292 | 376 | 474 | €6

6 119.7| 170.3] 232 | 306 | 393 | 484 | 610

61g 1259 178.7| 243 | 820 | 410 | 515 | 635

7 192.0| 187.0| 254 | 334 | 427 | 536 | 65O

T 138.1] 1954 265 | 848 | 444 | 565 684

8 144 3| 203.7) 276 | 361 | 461 | 677 | 709

814 150.4| 212.1| 287 | 375 | 478 | 6597 | 738

9 1566.5| 220.4) 298 | 3589 | 495 | 618 | 758

9q 162,7| 228.8] 308 | 402 | 513 | 639 | 782

10 168.8| 237.1| 319 | 417 | 530 | 659 | 807

1024 174.9] 245.50 880 | 430 | B47 | 680 | 831

11 18L1] 253.8| 341 | 444 | 664 | 701 | 856

ny 187.2] 262.2) 352 | 458 | BS1 | 721 | 880

12 193.8] 270.5( 863 | 472 | 598 | T42 | 905

124 199.5] 278.9| 374 | 486 | 615 | 762 | 929

13 2056.6] 287.2| 385 | 499 | 632 | 783 | 954

1314 211.7] 295.6) 896 | 613 | 649 | 804 | 978

14 217.9] 303.9| 407 | 527 | 666 | 824 |1008

g 224,01 312.3| 417 | b41 | 683 | 845 | 1027

15 230.1] 320.6/ 428 | 5556 | 700 | 866 |1052

15}¢ 236.3) 320.0) 439 | 568 | 717 | 886 (1077

16 242.4] 337.3| 450 | 582 | 734 | %07 |1101

164 248.5] 345.7| 461 | 596 | V61 | 927 |1126

17 254.7| 354.0) 472 | 610 | V68 | 948 |1150

174 260,8) 362.4| 483 | 624 | 785 | 969 |11756

18 266,90 370.7) 404 | 637 | 802 | 989 [1199

184 273.1) 379.1) 605 | 651 | 819 (1010 |1224

10 270.2) 387.4| 616 | 665 | B36 |1081 (1248

g 285.8| 395.8] 526 | 679 | 858 |1061 |1273

20 2015 404.1| 537 | 693 | 870 (1072 |1207

Oneinch in length of 100 Bolts. (12.27 |16.70 |21.82 |27.61 [34.09 |41.25 [49.09

To obtain Weights with

Bnaie ISE‘_’.PFlsl‘m Add . f| 435 | 672 | 981 1873 1857 (2442 (3142
Weight of one Hexagon Nut .| .190 | .289 | 417 | .579 | .777 | 1.016| 1.299
Weight of one Hexagon Head.| 235 | 857 | .616 | .616 | .062 | 1.268| 1.611
Weight of one Square Nut. . | .234 | 356 | .515 | .716 | .963 | 1.260| 1.614
Weight of one S8quare Head .| .271 | 412 | .596 | .827 {1.111 | 1.453/ 1.860

All weights are approximate,
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CAMBRIA STEEL.

WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND NUTS.

WROUGHT IRON.

MANUFACTURERS' STANDARD SIZES.
Basis — Hoopes & Townsend’s List,

Length under Head

to Point.
Inches,

1%
2
24
3
3
4
44

il
L
5/‘)

6
634

Diameter of Bolt in Inches.

iR 2] ¥
3.9 62 97 147 204 260/ 87.0| 58.0
4.6 7.2/ 11.3] 165 224| 200/ 389 63.2
64| 8.2 129 18.5 250 822 441 69.0
62| 9.3 145 6| 27.8] 854| 483 76.2
6.9 10.4| 161 226 30.6| 387 625 8L4
7.6 116 17.7| 24.7| 83.4| 420| 56.7) 87.6
83| 124 1020 26.8) 362 453 609 B8
0.0 187 20.7] 289 &0.0) 48.6| ©5.1] 100.0
8.7 14.8) 2221 3L0| 418 O5L9 69.2) 106.1
104 159 23.7] 83.1] 446/ 552( 734| 1122
11,1} 17.0{ 25.2] 85.2| 474 58.5| 77.6| 1183
‘ILS!I 18.1) 28.7| 873 50.2) 618 B18 1244
12 .’JI 19.2| 28.2] 394 53.1| 65.1| 86.0] 130.5
13.2) 208 207 415 566.0) 685 90.0/ 136.6
4.6 225 831 457 6L5| 75.2| 980/ 148.8
v wo|es | 865/ 499 67.00 819 106.3( 161.0
e e o] 40,0 B41] 72.5] 887 114.6] 173.2
.. .| 435 b83| 78.0/ 955 122.9| 1844
.. .| 47.0) 61.5) 83.5| 102.3| 131.2| 196.6
vaelesaleanfs | 800/ 2001 1305 208.8
weo|lewa]s v a]s o o] 945 116.0{ 148.0) 2200
eo|eswfe s a]e . .| 100.0( 128.0f 156.5( 233.2
wwlewa]|ewo|s .| 1055 130.0] 165.0/ 245.4
ewlesw]e wn|s e o] 1100} 1320 178.5( 257.6
vowloaa|eonfs s | 1165 1420} 182.0( 269.8
e e olewale .| 1220 160 190.5 2820
v as|enale eu|s .| 1275 158.0 188.0] 204.0
T aiales|nre S o] 206,01 8060
wimiia| e weals, sighs fenie e o PR AS R | 2UROp B150
wmis Vo [ wa v siaihors il ol s D08 550:0
e ruie ha e e i bn 6wshs comnckiow oo 288000 32,0




CAMBRIA STEEL. 323

WEIGHTS OF 100 MACHINE BOLTS WITH
SQUARE HEADS AND NUTS.
WROUGHT IRON.

MANUFACTURERS’ STANDARD SIZES.
Basis — Hoopes & Townsend’s List,

Length under Head Diameter of Bolt in Inches.
to Point.
Inches, 1 (1} |1} 1} | 1§

a s ale e

153

23 %8 g2

6 620
6% 615
670
695

o S%ﬂ

212
229
216
263
250
207 | 405
427
331 | 449
8 | 471
865 | 498 961
382 | 15 1003

300 | 537 00f) | 1045
] 935 | 1087

437 | 5681 | 771 | 970 | 1129 2566
454 | 603 | 790 | 1006 | 1171 2004

470 | 625 | 827 | 1040 | 1213 2160 | 3042
487 | 647 | 855 | 1076 | 1255 3130

Bolts from 114 incia to 2 inches, inclusive, are fitted with nuts made to U, 5.




324 CAMBRIA STEEL.
WEIGHTS OF 100 ROUND-HEADED RIVETS OR
ROUND-HEADED BOLTS WITHOUT NUTS.
WROUGHT IRON.
Basis — 1 cubic foot Iron == 480 pounds.

ivet in Inches,

Length under Head to Point. DENIIESEE Of WLy e SHse
Tnches. o e | o I Gl R

1 47| 93| 160 252 872 526 T8

1 55 | 107 | 181 283 413 80| 782

1? 62 | 121 | 202| 813 455 63.5 85.1

1% 7.0 | 134 | 224| 314 497 689 920

2 7.8 | 148 | 245 875 3.9 7e4] 680

2 85 162 | 266 405 580 79.8] 1058

2 03 | 175 | 288 436 622/ 85:3] 1127

27 101 | 189 | 09| 467 66.4] 907 110.6

3 108 | 203 | 830 408 7.6 96.2| 126.5

8 1.6 | 206 | 851| b28 74.7| 101.6) 1334

gé 124 | 2.0 | 37.8| 559 78.9| 107.1] 1403

% 18.1 | 24.8 39.4| 59.0] 83.1] 112.6] 147.2

4 130 | 26,7 | 415 e20| s7.3| 1180 1511

4 14.7 | 21 | 437| 51| 914] 1235 161.0

;g 154 | 284 | 458 esi2| o956 128.9 167.9

4 162 | 20.8 | 479 712 098 134.4] 1748

5 17.0 | 812 | 50| 74.3| 1040 139.8) 1817

bt 17.7 | 82.6 52.2| 77.4| 108.2 1458 182.4

:‘55 185 | 830 | 548 80.4| 112.3| 150.7 195.6

59, 193 | 358 | 564 3.5 116.5| 156.2 2025

6 200 | 36.6 | 586 86.6 120.7| 1616 209.4

6% 0.8 | 880 | 60.7] soi6| 1248 167.1] 2163

y 216 | 303 | 628 9277 120.0| 172.5| 2232

2 23 | 407 | 65.0] 958 1332 1780 230.1

7 231 | 421 | 671 98| 1374 183.5) 237.0

Ty 23.9 | 434 69.2) 101.9| 141.6] 188.9( 243.9

75 206 | 448 | 71| 1050 145.7| 194.4] 250.8

i 254 | 462 | 75.5| 108.0| 149.9) 199.8) 257.7

8 26.2 | 4.5 | 75.6| 11| 154.1| 205.5| 264.6

ﬁ% 27.7 | 60,2 79.9| 117.2| 162.4| 216.2| 275.4

9 202 | 53.0 | s4.1| 12314 170.8| 227.1| 2022

914 308 | 55.7 | s8.4| 12005| 179.1) 23800 306.0

10 323 [ 584 | 927] 135.0| 187.5) 2488 8108

10% 33.8 [ 612 | 96.9( 141.8| 1958 250.5 333.6

11 354 | 63.9 | 101.2{ 147.9) 204.2 270.7| 847.4

14 36.0 | 6.6 | 105.4] 150.1| 2125 281.6/ 861.2

12 384 | 69.3 | 1007 160.2) 220.9 202.5| 875.0
Oneinchinlength of 100 Rivets| 3.07 | 545 | 8.52| 12.27) 16.70| 2L82| 27.61
Welght of 100 Rivet Heads . . | 1.78 | 4.82 | 0.95| 16.12| 24.20] 3.77| 47.67

el B L e s |



CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF BOLT HEADS.
MANUFACTURERS' STANDARD SIZES.
Basis—Hoores & TowNseEND's List.

Square, Hexagon.

Long

Inches,
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CAMBRIA STEEL.

WEIGHTS AND DIMENSIONS OF HEXAGON

NUTS.

MANUFACTURERS' STANDARD SIZES.
Basis—Hooprs & TownsenD's List.

> Diameter |  Plain. Cupp_cf._-_
of . »
= Diszuster. Rough | Weight Hikie
Hole, per 100, i
Tnches. | Tnches. | Tnches, Inch. | Pounds. Do | o
y | 5 | 13 12 | 8500
B0b| | 23 o1 | 4790
i 866 i| 13 40 | 210
I" 1.011 il 70 63 | 1580
1| Lot % | .78 69 | 1440
i | 10 | 1186 | 99 9.2 | 1090
Pl 1| 1155 = | 108 102 | 980
% 11 1.299 V| 7 125 | 800
Tl il | 1299 P | 159 52 | 660
: 11 1,299 7 | 179 170 | 588
1| 1444 s | 195 185 | 541
1h | 1444 2 | 230 217 | 460
11 | 1444 i | %22 20,6 | 485
11 | 1588 | 266 954 | 394
14 | 15%8 | %03 288 | 87
1} | 1733 | 345 323 | 310
1} | 1733 40,0 37.6 | 266
1| 1} 1798 7.7 %3 | 23
To| otk | 1ms | 659 495 | 2%
1| 1§ |tem | 453 26| 2%
1| 18 |1em | 43 | b08 478 | 210
1 11 | 2021 1| a5 538 | 186
1 11 | 2021 1| &7 595 | 168
1 2 | 2309 '3 | 1000 909 | 110
11 | 2 | 259 10, | 1389 1266 | 79
1 o | 2:888 15 | 1852 1695 | 59
|3 | e 1 | S 0|
15 3 | 8754 1 | 4082 5704 | 27
1 3i | 4043 115 | 4933 598 | 213
2 35 | 4.043 115 | 48738 45| 2
2 35 | 4.043 115 | 5128 4878 | 203




CAMBRIA STEEL.

327

WEIGHTS AND DIMENSIONS OF SQUARE
NUTS.

MANUFACTURERS’ STANDARD SIZES.
Basis—Hoores & TownseNn's List.

Short Long
Diameter.| Dinmetar,

3| o7
" Bl 8
3 | 1.061

]

s e,
~r c“d‘

o® =

Ty W Bt R SE2 AR R OOl = 13 S =]

Thickness.

Diameter Plain, Cupped.
of
Rongh | Weight | | Weight | o
Tolt | port00. | o yog | PRI | 4 g
Inch. | Pounds PR Pounds, P
e 1.5 | 6750 1.4 | 7200
S| 283540 | 25 | 4000
ik 4.8 | 2100 4.2 | 2380
§ 7.5 | 1330 6.8 | 1460
1 89 | 1120 81 | 1230
Y1 11.9 | 840 | 108 | 930
4 1564 | 650 | 143 | 700
5 173 | 675 | 161 | 620
5 23.0 | 435 | 211 | 475
21 278 | 360 | 250 | 400
1| 81.7| 816 | 2900 | 345
2L | 4.0 | 244 | 37.0 [ 270
3| 465 | 216 | 41.7 | 240
3 | b56| 180 | 488 | 205
25 61.3 | 163 | b4.6 | 183
i 709 | 14 64.1 | 156
7 | %2 105 | 80| 15
13 (1020 | 98 | 943 | 106
b (1954 | 7 [1285] 81
14 | 1563 | 64 | 1429 70
1% | 1923 | 52 | 1754 | &7
15 | 2500 | 40 |2203| 44
15 | 8175 | 813|287 | %
17, |4545 | 2 |4000]| 2
12 | 5556 | 18 | 5000 20
143 | 6667 | 15 | 6250 | 16
133 | 8163 | 123 7848 | 123




328 CAMBRIA STEEL.

UPSET SCREW ENDS FOR ROUND BARS.

Dismeter Dismeter | La . Frcess of
of Area of ﬁ“ Area Weight Add Area at Root
Bar, Bo;;' of | Sorew, | Upset. Rn::nl' o;l mn wofm l];:l. gv:-h{;:‘:

Bar, Thread, |per Inch,| Bar, of Body

A = P of Bar,

Inch. | Sq.Ins, | Tnches, | Tnches. | Sg. Ins. Pounds, | Inchos. | Per Oent,

¥ 196 2 4 3020 10 668 6} b4
249 4 3020 10 845 4i 21
307 2 4 4200 9 1.043) 5 a7
o 43 b0l 8 1.262| 6} 48
g 4420 1 41 b0 8 1.502) 4% 25
i& 519 1 41 604 7 1.763) b 34
601 1 4 893 7 2.044| 6 49
+5| 690 1 43 803 7 2.347| 44 20
1 86| 1 5 1.057, 6 2670, b 35
1 887 1 b 1.057 6 3.014 4 19
1? 894 1 b 1.295 6 3379 4 30
19| 1108 1 5 1.205 6 3.766| 3 17
1 1.227| 1§ b 15156, 5% | 4.173| 4} 23
1 1.353 1 b 1744 5 4600, B 20
1 1485 1 5 1.744) 5 5,049 4 18
175 | 1.623 1 5 2.048 b 5,518 43 26
13 | 1767 2 5% 2302 4% 6.008, 5 i 30
19| 1918 2 b} 2302 4} 6.520, 4 20
1 2.074 2} b3 2,650 4g 7.061] b5 28
114 2237 24 bi 2.650 4 7.604 4} 18
1 2.405) 21 b 3.023 41 | 8178 43 26
113 | 2.680 2 b3 3.023 4% | 8773 4 17
1 2761 2 6 3419 4% | 9388 4% 24
115 2948 2 6 3.715| 4 10.020{ b 26

Lengths of Upset Ends above are best adapted for use with Turnbuckles of
standard length, six inches between heads, as shown on page 334, and with Clevises
shown on page 336. Lengths of Upset Ends for use with ordinary Right and Left
Nuts, shown on page 535, may be one inch shorter than above,

-



CAMBRIA STEEL.

Dismetar - Exocess of

o e el I P AT
Body of We | PR L Rootof fof Threads|  of | prit, | Overthat

3 Thread, |por Inch.| Bar b | of Budy

__B_ G of Bar,

whes. | 5q.0ns. | Inches, | Inches. | Sq. Tns, Pounds. | [nches, | Per Cemk,
3142 2 6 375 4 10.88! 4 18
3.841 2 6f | 4ib5| 4 | 11.36 4i 24
3.547| 2 6 4155 4 12,06 4 17
3.758 2 6L | 4.619 4 1a73i 4} 23
3.976 63 | 5108 4 1352 5 28
4200 2 6y | 5108 4 | 1438 4 22
4430 38 6 5498 8 | 1507 4 23
4666 34 | 63 | 5957 8} | 1586 b 28

9} | 4.900 3 6 5057 8 16,69 4 2
5157 38 6 6.510 3£ 1758 b 26
5412 3 6 6510/ 8 1840/ 4 20

211 | 5.673 3 7 7.087-i 3} | 1929 5 2
5.940' 3 7 7.087| 8% | 2020 4 19

| 6218 3 7 7548 8} | 212 4 2
6492 8 7 8171| 8} | 2207 & 26

213 67 3 7i 8171| 8} | 23.04 4 2t
3 | 7069 3 7i 8641 8 2403 b 2
7.670 sz 7 9.305 3 26.08 5 21

; 8206 4 74 | 993 3 | 2820 4 20
8046 43 | 7§ 10.700' 8 | s0.42| 4 20
9.621 4 8, [Fap0n ) 8 71| 43 18

' 10.821 4 8 |12748 2 85.09 5 23
1.5 4 81 | 1354 2 87.56 23
11793 4 ai 14.m0| 2 mol- 5 21

4 12.535! 5 8 | 15768 2% | 4273 b} 2%

 Lengths of Upset Ends above are best adapted for use with Turnbuckles of
length, six inches between heads, as shown on page 834, and with Clevises

on page 336.

Lengths of Upset Ends for use with ord
han above,

its, shown on page 335, may be

one inch shorter ¢

inary Right and Left




830 CAMBRIA STEERL.

UPSET SCREW ENDS FOR SQUARE BARS.

of
of

“Tach. | g, Ton | Taches, | Tuches | 8, T “ounds, | Taches, | Per Geit,
3 7 41 3020 10 8500 4 21
MR o 4200 9 | 1076 5 33
301 1° | 4} | 550 8 | 1.3%8 5 41

3| 478 t | af | 550 8 | 1.607] 3 17
5630 13 | 4 6040 7 | 1913 44 | 28

1| 880 1f | 4 803l 7 | 225 5 35
766 1% | 5 | 1.057] 6 | 2.603 Ei 38

Yil &9 1] | 5 | 17| 6 | 2689 4f | 20
1 | 1000 13 | 5 | 1295 6 | 3400 4; 29
i 1129 1 5. | 1515| 5F | 3838 5 34
14 | 1266 18 | 51 | 1515] 5} | 4308 4 20
12| tato| 1§ | 5} | 1744 5 | 4795 4 24
1} 156 1 5} | 2048 b5 | 5312 5! 3t
19, | 1728 14 | 53 | 2048 5 | 5851 4 19
13°| 1891 2 | 58 | 2302] 43 | 6428 4f [ =2
1 2.066' 91 | 53 | 2.650( 44 | 7.06 5] 28
13 | 2250, 2¢ | 53 | 2650 43 | 7.650 4i 18
15 | 2441 2§ 58 | 3.028 4i 83000 4 24
13°| 2641 23 | ¢ | 8419 4f | 8978 b 30
11| 2848 2f | 6 | 3419 4} | o6 4 | 20
13 | 3083 23 | 6 | a75| 4 10410 43 | 21
113 | 3285 23 | 6} | 4155 4 | 114700 5 2
11| g516 28 | 6l | 4155 4 | 11.950 4i 18
11s| 3754 23 | 6l | 4619] 4 | 12760 4 23

Lengths of Upset Ends above are best adapted for use with Turnbuckles of
standard length, six inches between heads, as shown on page 334, and with Clevises
shown on page 936, Lengths of Upset Ends for use with ordinary Right and Left
Nuts, shown on page 833, may be one inch shorter than above.




CAMBRIA STEEL. 331

. UPSET SCREW ENDS FOR SQUARE BARS.

Aren Ilil:}mr Tan ll‘:l it Waight | 344 lar:;ﬁ? Rn:nt
Body of | %% | UM | mogtof of Tareads " of | g, | Over that
PR el perInch,| Bar, | “P of Body
- = of Bar.
Wy T | Todbe, | Toch | St | [Tounda | e, | Por Gt
4.000, 2% 63 5108 4 1360 | 5 28
4.254) 24 64 5108 4 14.46 4i 20
4.516 6% 5.428 Bi 1535 | 4 20
4785 8% | 63 | b957 3% 11627 | 5 24
5.003 3 6 5957 38 17.28 | 4 18
5.348 3 ﬁ; 6.510 8! 1819 | 4 22
b641| 3 7 7.087 84 |10.48| b; 26
6941 38 7 7.087 3% | R0:20 | 44 19
6.250 Bi 7 7548 8} | 2A.R6| 4 21
6,566 3 7 8171) 8% |2233 | b} 24
6.801| 33 7 8.171 2343 | 4 19
7223 3 7 8.641f 3 24.56 | 4] 20
7.663 3 7h | 0305 3 271 5% 23
79100 3% | 7F | 9305/ 3 [2690 | 43 18
8266 4 7k 9993 3 2810 | 4 21
8620 4% | 74 | 10706 8 (2034 b 24
9.000 4 7 10.706'; 3 | 80.60 | 43 19
0.766 4 8 | 12087 21 |83.20 | 5} 24
10.563| 4 8 12,748 23 392 | b 21
11901 4§ | 8F |[13.544 2§ |3873| § 19
12.2601 47 Sz 15.068{ 2% | 41.65 | b 23
131411 5 8 15.763f 2 44.68 | b} 20
14063 51 | 8§ |16.658 24 4782 b 18
15.016{ 53 85 17.5?2| 2 6106 | 4} 17
10.000' 5% | 9 1192671 2§ !5440! b} 20

set Ends above are best adapted for use with Turnbuckles of

x inches between heads, asshown on T;u 33, and with Clevises

how . Lengths of Upset Ends for use with ordinary Right and Left
s, shown on page 333, may be one inch shorter than above, 5




332 CAMBRIA STEEL. T

UPSET SOUREW ENDS FOR FLAT BARS.

Width Thickness £

i |

Bar. Bar. Ly

A T n

Inches, Inoh, Tnches,

1P

3 \ 2 6}

3 1 2 338 | 4.159 7 111
3 1 2 375 | 4.62 7 11
3 1 of | 413 | 492 7 10
3 1 3 450 | 543 7 10
A : 2 300 | 8719 6} 123
4 i 2 350 | 4.159 7 12
4 1 21 | 400 | 462 7 i
4 14 3 450 | 543 7 11
4 li 34 | 500 | 651 74 1
4 1 3t | 550 | 651 7 1
4 12 3 600 | 7.54 7 10
¢ 1 3 650 | 7.54 7} 10
4 1 3 700 | 864 7 9}
5 2 37 | 4.62 7 1
5 3 438 | 543 7 1
5 1 33 500 | 651 7} 10}
5 1 3i | 563 | 651 74 10}
5 1 3 625 | 755 7 9;
5 1 3 688 | .64 7} 9}
5 tz 3: 750 | 8.64 74 93
5 1 .. | 813 | 999 € p
5 li .. | 87 | 999 ¥

s 1 33 | 675 | 861 10
i 1} 33 | 750 | 864 7} 9
i 13 | 8% | 999 Sl -
6 1 .. 1 900 | 999 Xy

For dimensions of heads corresponding to different-sized pins, see table of Eye
Bars on page &

Shortest length of bar permissible on account of method of manufacture is 6’ 0
center to end.

The above length is used only for bars h:wmg heads 121" diameter or less.

When possible lengths of 7/ (" are preferred.




bout }”.
the same thickness ““ T** as body of bar.

CAMEBRIA STEEL, 3338
STEEL EYE BARS.
- -
5{33 S
av :T =t o >
Ax = Area of Excess t'n form one Head =2Phne Area of Head — AX,
purs @:ﬁj@ R+ (4 R!.—'-':—) T:n.e — 0698 R#0.
o amz_R_E_ _sAe, LoE g5 = 9088 —10.
3R ~ 4A ' 0698 = B.843855 — 10.
= dditional of
Width of | wingmum | Dismoter | Diamolerof | gyoional aren of | Bar Beyond Center
Body of t E
| mue, | e | | MUY | G
A T B D Ahat “ﬂ“‘?‘l’ o G
niches Inch. Inches. Inches, Inches,
) 3 4 1 3% 7
b2 5 5i ¢ lﬂi
8 54 “ 9
24 .. 6} 3 i 18
-3 6 2 4t 10
3 8 4 g 17
3 9 b it 22}
L 4 9} i 17%
4 10i ¥ 21
4 11 8 27
b 11 i + 3% 20
i} 12 b “ 24
b 1 13 “ 7}
b 1 14 7 “ 32
8 13} « o1}
6 144 “ 27
6 1 151 7 @ 314
7 $3 16 5 40% 26
7 i | 17 7 w 39
8 1 17 b 4 25
-8 p ! 18 & Sﬂg
8 1 19 8 % 35
9 14 19} 7 “ 34
9 1 21} 9 “ 36}
9 1 24 10 s
10 1 %4} 10§ i ¥
“The size of head given is the size of die. 'The size of finished head will overrun

Eye Bars are Hydraulic Forged without the addition of extrane-
metal and without buckles or welds. The heads on Eye Bars are finished of




334 CAMBERIA STEEL

TURNBUCKLES.
PRESSED WROUGHT IRON.

Tue CLEVELAND City FOrRGE AND IroN Co.

Dimensions of Bar,
Dismeter | . f AN P
Sovier | Diamotor | Sidoof
- B *| of Bar, Square Bar,
Inches, | Inches. Tnches, | Inches.| Inches.| Inches | Inches.| Inches.| Inches.| Inckes,
m 6 1 1
7% 3; ] ? | &
7 6 g 21 18| &
AR IEAE I
and & | 3% sﬁ 1 ) ;; 2 9
s B LB 88 2L
L % 53 Bl 5 ]Q 6 | 1% |3 %l}
VAR ERCIE DR AR AR AR IR AR 15
1 125 «1g|1” 10 2? 6 | 134 B [ 18]
152 |1 175 “ 13| 10 zﬁ 6 | 2 8¢ | 1%
AE B R R ARRE IR AR AR
27 |df « 118 8| 6 2:5 | oag | =)
g | 182 « 1k |17 « 16 12 39 ¢ | 2 g | 42| on
2 |1« 14j |1 ] Bl 6 | 2 1| 45| 20
1% 1B <133 (135 | 3% | 6 4 4% | 2}
oid [13f « 1 13 &l@ 6 | 8% g 59 | 8
2 « 26 |1 « 14| 1372 1 3| 6 | 8ig 5% | 3
25 1 uig | 4t 6 | 88| 38 | B sy
27 o «oap |z o oon 160N 4| 6 | B 1 | 6k | 5
3 4 214 15 49 6 | 4|2 63 | 8t
By |om « asg 2 13 | 47 | 6 | 83 |7
3z [213 2 16k | 6l | 6 | 1% | 4| 44
7|3 241 gl 85l 6 | 43l 1n ] 82l 5
i |3y o 187 67| 6 | 454188 | 98| 5
sz 13 3 oy | ez | o | 50|18 100 ] e
47 |3 b1 2 &7 9 | &4 18 | 107 | 6
] |3 31} 2id | 77| 9 | s |2 |18 | i
it 3% o | 73| o | 558 oy L1 | 6

"Sl_and:u'd Lengths, 6, 9, 12, 15, 18, 24, 36, 48 and 72 inches between heads (A) for
all sizes.

Lengths of Upset Ends shown on pages 828 to 831 inclusive are those best adapted
for use with Turnbuckles of Standard Lengths, as above.

Dimensions E, F, G and H depend upon the specifications of the Bars with
which the Turnbuckles are to be used.




CAMERIA STEEL. 335

RIGHT AND LEFT NUTS.

s e

@& : gi '|||| 1%}*\@1 ” |-||[[|||"||]. s 2
S G
b3 T
sdoal | leagts | Langth n‘:{“:' —“‘_‘JJW
slm Bar, _ll“._ Thread. _nu_. One ¥ot. “321‘:"“
=5t A 5 T (W Ends,
Inches. | Inches. | Inches. | Inches,| Pounds, | Pounds,
4 1 1 1
% 4 %& d 3l PPasa gy 6 i ég g
i (1 33l 1a 33/{ s | '3
15 1 “1n 4 “u| 7 |1 2| 4
1 5 li b . | T 1 2 4
13 | 54 |1 i <83 | | B 6
13 | 5} (19 “13 [17% 7 | 20% 6
11 | 54 1 1 v1| 8 | 25 | 8L 9
2 | 5} (13 “180 8 8| 9
by 1 “1331 “13 8 2 3 1
54 (13«1 1{3 ai 2 12
2: | 6 |1 12 4133 9 2 1
Y BV AR A
2g 6L 2 138 91 2H 4| 2
21 | 65 (20 w28 " w2 107 | 35 | 45| 26
3|6 2§ 21 10 |8 45 | 26
81| 6% [25% “2§ 2% 104 | 8 5 | 82
8|7 2f§ 2 11 | 8§ | 53| 88}
88|73 211 13 | 8i3 [ 53| 4
4 | 74 (32 Eh 41 | 6% | b3}
La
i 4 s 1 2
11r 43 E‘ 1 ;E 8* 1 2 4 9
1 | 43 « 18l 13 8f | 1 8 | 4 9
5 10 e1gld wgsl o |11 | 2| e | 15
105 [13 “1501 9% A4 15
1% | 5 [1F 1 “18 | 94 | 2 | 23| 83 | 21
13 | b1 135 “13 1% 9} | 27 | 28| 8% | 2
13 | 5} 17 1% “15l 100 | 22 | 8L | 1 29
2 | 5% 1} «1gh 10 | 25 1 29
For Details of Upset Ends, see pages 325 1o 331 inclusive.
Length of Upset Ends for use with Right and Left Nuts may be made one inch
b shorter than the di ions given in col “G " above,




336 CAMBRIA STEEL.

CLEVISES.
E

I

;*'B"f“ ------- At

Tur CreverLanp City Forge Anp Iron Co.

:g; g ﬁﬁ a’g Dimensions to b
5| X< |25 Diameter of Pin in Inches. | usd with Specified
o S b Diameters I,
D (A | B |1 14{1%1% 2 242% %4 8 P43%3% 4| 1 |G | F | E
Ins, | Tns, | Ins. | Diameter X in Inches. Ins. | Ins, | Ins, | Ins,
A AR A A B N AR A IR
7 018 1?2@23}[3/‘ s 5 3A 15 ﬁ &
10| 67 1404ls4i3 [sglangl ) y . 6 %
1% 6 1?..2&3 392957l | . i Yoy 134l & 38
164) o34l 15| 118" 3ylatiniaiatyl 1) 1l Lod e ol 3
15| 644 abel - Is1iatgiatdla"lasciangl 17|11 o) 3% 1% el 43
15| 7 2}5....30‘1 i %g}}; sl 2 | s w
}§Z %f::::?’ﬁssz’lagmy::: s |2l o4l a
1% 8 | 2%l Ll Ll Vekgls g?ss/f{ gl 24wl 3%
279 |3 .‘......5*‘2?522’(6"/........43 o5 :
24l 9 sy..........}6268@)6%...... 4l 2% 88| 4
2218 gﬁ..........gy@}é&@ Ol ||| 24 24| 1| %
#10 gl |l pdgedeas 8|l agls | g u
2?12 (9 EREREN P ..82,3 8 8 |88 045 114
240 711 [ N ! O S A R B L I
3 he | 4% : I..8 18 19l9lolo a1l 1y

Dimension “* H " is usually 4/ larger than diameter of pin and *“ J”* is made to
suit the thickness of the pin plate. The above Clevises are designed for use with
medium steel rods of 60 000 to 68 000 pounds tensile strength per square inch. All
clevis nuts with diameter *“ 1°* 8 inches or larger dimension ** A *” will be 12 inches.

IONS OF RIVET HEADS AFTER DRIVING.

e ¢ ,‘75;‘55' SN s

il a1 U4 e
55 | 277 H I
53] H ) . ki 15z
30°—2 L *_”L’ . e ‘__g._J ¥
¥33 B 1y
32 '3?
T
¢ 7 o \1 = ¥ 4
"l f % H = 8
i 7 i . !
SR SR TN R ! 7
37 7 e — > L3
4 R £ te
kN i e—Aa—> 1%
] q‘. [—15 —
¥, %' ; >
o3 a7

BUTTON HEADS. B
Height of Head = & X Diameter of Rivet. Radius of Head = %4 Diameter of

Rivet + y'%s
COUNTERSUNK HEADS. R
Diameter of Countersunk Head same as Button Head. Angle of Countersink =
30°. In figuring Clearances for Rivet Heads allow for Heights as follows : 5¢" for
84" rivets, 34 for 74 rivets. All dimensions in inches.
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A AR R RRE R IR Nl BRREE e D EO0D ~RRRRERE®

13

—
1 [}

]

BB AR R BA DS BRI s ToB b noD Dot o bets ~RRERE R ®

1/

Grip
Length

Diameter of Rivet in Inches.

SRR AR NnA R R BEEE TS SR ehaheh R e et B RRRRERR

3| Bl R AR s oD SRS TR R LS DO R e BOeS D RARERE

Se| B SRR SRR AT SN S S ST LR

S| SR A RN SO Rt w SNSRI BRR R D SEeE BN

CAMBRIA STEEL,

. I'LENGTH OF RIVETS REQUIRED FOR VARIOUS
! TO FORM ONE HEAD.

S| PR AN S R R SRS S ST P 2000 D Pt oo

lengths for Countersunk Heads.
% |

S| R N AR R ST RN R RS SRS

GRIPS INCLUDING AMOUNT NECESSARY

Amount in Inches to be subtracted from above

v g
SEE | MUESR RN RN SRR LSRN AR
a




3388 CAMBRIA STEEL.

BRIDGE PINS, NUTS AND PILOT NUTS.

07

SRS

. vl
REe B <ipl /
All Threads 8 per inch.
: Turned Dizmeter Short Ton,
Jomisal | Dismeter of Diameter | Diamoter Dlanales
iameter of Pin, Thread. of Nut. of Nut. £ Hol
of Pin, , of Holes
D ¥ A G in Eye Bars,
Inches, Inches, Inches, ___ Inches. Inches,
1 1% 1 2 2 D + 1
ROl B | o8|
2 “ .y
21 2% 13 o 3l “ 3 o4
ol oH | F | b | 8| i
3" 21 2 3?, gy “ I 1o
3 33 2 q 4 “ 4oy
g H R | k| B
s
s | 80 [ B 8| F
My
% ol B | o9 | niw
e @ | 8| B & sik
PR AR sﬁ A1
6" ol 4 sﬁ 7% “ ¥ I
6 6% 4 7 81? “ A+ 8o
6 6.-! 4 7 g}} "t
£y
7 o 4 4] sa§ “ 4 1h

Allow ¢/ excess for each eye bar packed on the pin.

COLD ROLLED STEEL COTTER PINS.

Dimensions of Pin in Inches.
Dimetarol | > |1 | 134 136| 134] 2 | 224 24| 24| 3 | 3% 33¢] 4] 4
netor oty | B | %] 136] 134] 1] 134] 2 | 24| 224 24 3 | 334 34| 3%
lgheol A n A M 3% x| X 4 % % W W W %
Damearol o | n & & & % % % % x4 ¥ x| ¥ %
Damer | | 1o0| 18] 12 143] 24 24] 2a] 283] 35| 34 58] 81| 4n

-







340 CAMBRIA STEEL.

COUNTER AND LATERAL RODS.
LOOP WELDED EYES.

Additional length of bar beyond center of pin required to make eye for square or
round bars,

Dismoter Diameter of Pin in Inches.
or Side
of Bar,
Tiches, 134 | 13| 134 2 2| 2% | R4 | 3 3y
53 | 63 | 74| 8| oF| 10} | 113|123 [ 183 ] 14 | 15
GI 71 8|9 |10 wi i1l mi 134 | 144 | 153
6 [ 74| 84| 9F| 04| 11} | 12 131 14 |15 | 16
ceee| 871 9107 | 103 | 113 | 128 | 183 | 144 | 154 | 16}
1 |....| 8k | 93| 103|112 1 13£ 14 |15 | 16 | 163
14 .o [ | 100 103 | 113 | 128 | 18) | 143 | 153 | 163 | 171 |
14 ... || 104 ] 113] 12 1si 14 |15 |16 | 163 | 173
1 s | 115 | 123 | 188 | 143 | 153 | 163 | 17} | 18] ‘
1 [oeoofoeo oo {122 183 | 14 | 15 | 16 | 163 | 173 | 18
1§ [eees foernfonenoens| 184 | 143 | 16 | 163 | 175 | 183 | 101
13 [o.oo.|ooo oo e | 147 | 15 | 167 | 163 | 173 | 183 | 19}
12 5t ren e | bl o i ) 173 185 | 194 | 20
2 16 | 163 | 173 | 183 | 194 | 201
2 .| 174 | 181 | 191 | 201 | 21
2 : 18" | 184 | 194 | 208 | 213
23 : o e 204 | 211 | 22
0 |ooeafeonlfones foomatfinen [soue |oons] 108203 | 213 | 222
O O N 7 0 R ol I mi 921 | 23!
2 . ool|o... | 213 | 203 | 288
o 5 Yo co-. | 28F | 241
R IR Rl S LR R L I S U TR T
T E R O M W L e e IR b e Y

Length in inches beyond center of pin required to form one eye = X,

A = Side or Diameter of Bar,
Formurz: When oo <1 D = Diameter of Pin.

== Length of bar including amount required
% =80 IVer Al £X to form one eye = E — (:-r)[ﬁl
When — > 1

X =37 [D + A] +‘.‘§




CAMBRIA STEEL,

3841

round bars,

COUNTER AND LATERAL RODS.
LOOP WELDED EYES.

Additional length of bar beyond center of pin required to make eye for square or

Diameter of Pin in Inches.

8% | 8% | 4 |4%|4%| x| 5 |6%|5%|6%| 6
16 | 163 | 172 | 183 | 193 | 203 | 213 | 223 2%

H 16} 71 | 13 191 20 | ot | Y| B 501 | 24 25?

g 163 17$ 18 | 194 | 20 | 213 | 221 | 23] 24% 251 | 26

17} [ 181 | 194 [ 207 [ 21 | 22" | 223 | 23 | 243 | 253 | 263

1 | 173|183 [ 198 | 203 | 213 | 224 | 234 | 241 | 261 | 26 | 27
13 |18 19}20 21 222223%%32&}27*

11 | 183 | 194 | 203 | 214 | 223 | 231 | 241 | o51 [ 26" | 27" | 28

13 |19 207 |21 | 22 | 223 | 288 | 248 | 253 | 264 | 274 | 283

13 | 194 | 208 | 213 | 223 | 281 | 24 25?26 27 (28 |28

15 (20 | 21 293 | 23} 24§ 951 | 264 | 274 | 284 | 29

13 | 203 | 213 | 225 | 281 | 241 | 251 [ 26" | 27 | 28" | 28) | 20

1 |21 |22 | 22|28 | 24} | 257 | 264 | 273 | 284 | 291 | 30}

2 |21y |22y | 9231|243 | 2552 |27 |28 esi 207 | 8303

2 23 | 234 | 241 | 253 | 263 | 273 | 283 | 204 | 301 | 81

223 | 28y | 241 | 251 | 261 | 271 | 28" [ 20 | 30 | 303 | 81

20 |28 |24 |25 |25 263|278 | 283 | 294 | 304 | 81

L 21 | 281 | 241 | 253 2} | 27, 233 20 |3 |81 |82 |8
25 |24 |25 |26 | 264|273 | 283 | 203 | 304 | 813 | %24 | 83
é 243 | 253 | 263 | 274 | 281 | 291 su} 3 (82|93 |8
_ 91 |26 |27 28 | 281|203 | 80§ | 313|323 | 333 | 84
3 |59 263 | 273 | 283 | 201 | 801 | 812 321 33 |34 (8

261 |27 128 |29 80" | 804 | 814 | 323 | 333 | 343 | 853

964 | 273 | 283 | 203 | 305 | 3t | 321 | 331 | 84 | 35 | 36

3 | 2 ssi 29 | 30 | 31 81} sei 331 343 | 354 | 363
8% | 27| 289|293 | 305 314 | 323 | 331 | 341 | 353 | 36 | &7

v

For additional length required to form upset end and details of same see tables of
et Ends, pages 325 to 331 inclusive.

For details of Turnbuckles, see page 33,

For details of Right and Left Nuts, see page 335,
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STANDARD STEEL WIRE NAILS AND SPIKES.
Sizes, Lengths, and Approximate Number per Pound.

% COMMON. 5 “ o d
" E§|d| g EE s |F | @A
4 Diameter, Yo. z 2| 8 S g 1.5
e St IEREE AR IEIE
Ins, (B.W.G.| Inch, |Pound.| <= 3
AR y A o el o e A
od . .. (17|15 "| 072 | 900 | "S60 | 622 . - |1558(1558/1440] 620(1140]1000
112 L sl ool .| s10| 590[ . .
12 14 7| ".083 | 615 | 504 | 412 84| 884| . . | 542| 675| 660
151 . b e T e T
112 | 1915 | "102 | “ 823 | “s39 | 267+ . | 67| 7e7| B50| 322 567| 550
157 | 1202 | 02| 250 | 230 127| 491| 491 | 396| 366
2 115 115 | 200 | 205 | 156! 114| 359| 359( . . | . .| 260/ 250
2| 1180 | (115 | 154 | 135 | 110 8( 317 317l |1 1| 230 23
\ 22’5 1015 | (124 | 106 o3| 74| 214 214 160| 157
o262 | 055 | 124 85| 92| se| 58| 195 195(. - |. .| 148] 145
10d .. o|8* 9| aas| 74| 63| e6| 42| 134|131 o |: 1] 108 107
124 - o|8y| o | 48| 57| 52| 57 36| 120( 120! 99| o3
16d ...[3%4| 8 | 65| 46| 38| 46| 23| 91| o1|. .| .| 69| 65
20d .- |4 6 |203| 20| 30| 35| 22| e1| 61 ol 50 45
30d . ..|ag| 5 | 20| 238! 23].. : colac] 4| 40
sk ik 17k of ] 350 30
sod .. 6% 38 | 25983 assg | ofo oty oT)
Rl e B R g e e e Do Sl Bl Tl il it R
i [ Barbol WIRE SPIKES,
G2 |5 | onild |glgslefg|el— " —
S, |3 | | | GerNais ggg g §§ Dinmeter, | Xo,
i g S & —— T
Ins. | & g Light | Heavy. i B.V.C.| Inch |Pound.
R ol IR T A L el Bd
s i o e v Fad RS (e
D W B s () I G A I -1 A 77 Dl il I
3d Fine.| 1. .|+ + P B R i LR R B
8 Com | 1igf 660/ - » v ool ol oar) veal TR LS L RER | A
4d .. .| 1% 5o0| - - | 260|164 | 19| 154| 256( 256( . <. - L]t o]l o
5d - - o | 157 366 - | 134| 103 | 125 135| 26| 226| s 1|2 o Ifi i il o
6d .. .|2 151] 119| 91 [ 112 qasy ) s e Bk
7a . . .| 91 236| 186 85| 73|..]..|180[1%0[: t|i s ifiiillo
sd ..o 2%| 157 ‘e8| 75| 65 |- | i|a20{100{: st i ifiii|ii:
od . o .|25| 45| s6| 58| 51 (. .|. |15 8. 2o o|s il
10d oo o| 8107 66| 55| 45|. .|| 79| 65| | 6 [ 208|387
s @b B R o el v e (el Bl BN T ) 8
16d - . .|3%| 65| 40 39| 34. . Y R T
20d oo .|4” 45| 20| 31| 26]. . A I -
30d ..o | a4l 40/.7] 27| 23 -.] 3 | 25918
404 .20 |5° sof.:| ;| 17| I T
T B Dl Il v 1 el L1 Lo |
wd...gx.... 15 13f.. ey go 9,
iy e e 6
g A ) R e 4
o JR s 5] b d s
T e i e i B 3
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MISCELLANEOUS STEEL WIRE NAILS.

Approximate Number per Pound.

gé Langth in Inches.

Gange,

al | ¥ 8| 3| &) 3| #)2|2|0}|U ‘
Il
00 R0 - | 1 o 33| 27
84| 37 | . P I ol L) ] i ! 33| 27
0 | 840 [: .ofs s il e e ] ol b
TR ) e e 3 <100 | 87| 76 67| 60f 50
o e e e Bt .| 120 104 72| 6
T e ey 211 769 | 141 | 121|106 94| 85| 71
6 | 28| llflITII0T] 247 197| 164 141 [ 128 11| 90| &
7 |as0|..i|...|i..| 209 289 200 171 | 149{ 183 | 120| 100
o T3 P iy 275 | 229 | 197 | 172| 153 | 137 | 115
o T D 414 831 | 275 | 236 | 207| 184 165 | 188
I BT el 663( 496 807 | 333 | 283 198 | 165
B [l s ] ey 602 | 418 | 859 | 314 279 | 251
Al 1006 822 658 | 548 | 46 | 411 365 [ 329 274
8 095, 14200 1072| 857 | 714 | 613 | 536] 476 | 429 | 357
083|150 1803 1420| 1186 | 047 | &11 | 710| 631 | 568 | 473
072 | . . .| B504| 2338 1752| 1402 | 1168 | 1001 | 876 778 | 701 | 584
2065 |- . .| 4571 8048 2280| 1828 | 1523 | 1805 1143 1015 | 913 | 761
058 | . o .| 6233 4156 S116| 2195 | 2077 | 1781 (1558 1385 (1246 (1038
049 |2 0| s27e| s617| 4138| 8810 | 2758 | 2384 2069 1839 1165 1879
042 |° 0 7| 1066s| 712| 5334| 4267 | 3556 | 2933 |2667 2370 2133 1778
.35 | 20000| 15000( 10000 7500| 6000 | 5000 | 4400 3750 3333 3000
082 | 23702( 17777| 11850| 8888| 7111 | 5926 | 5079 4444
2028 | 30476/ 22856/ 152371 11428! 9143 | 7618 {1

14 105{ 90| 79
149 137| 117 103
95/ 178( 163

IO e B B aanryrs

These e an average only, and the fi uru iven may

varied mﬁgr way, by ch In the d nfyimlds or and

head nails mll rultlu:orc “to the pcm.nd than table shows, and I.lu-ge or thick=
Wi




344 CAMBRIA STEEL.
CUT STEEL NAILS AND SPIKES.
Sizes, L hs, and Approxi Number per Pound.
Sizes, AR Common, | (Clinch, | Finishing, b Fencing, | Spikes,
24 1 740 400 1100
ad 14 460 260 850
44 14 280 180 B30 420
5a 13 210 125 850 300 | 100
6d 2 160 100 300 210 80
7d 4 120 80 210 180 60
8d 214 83 68 168 130 52
od 2z 7 52 130 107 38
104 3 60 48 104 88 26
124 3y 46 40 9% 70 20
16d 314 33 31 86 52 18 17
204 4 23 24 76 88 16 14
25d 4 20 -, ..,
30d 44 1634 . 30 § 11
4od b 12 5 26 .. 9
60d 634 10 . 20 . T4
60d 6 8 o 16 . 6
G4 R . Y g 5%
7 PR . & 5
Py Lengih, - Light Sating, | S, Length,| Flat Grip, | Bdge Grip,
Inches, Barrel. Inches.| Fina Fine,
B4 T i) 5 0me limbee ol se |y S0 XS
3 | 600 | 2 . 7% | 1300
% 500 “ 2d 3 1100 960
24 1 &0 .. .. 840 2d 134 800 750
14 310 400 s e e 4d 134 650 600
3d 1 | 280 [ soe | 280
185 | 20 [....] ... Yobaseo Brads, | Shingle,
4a 14 | 19 | 224 | 22
5d el 150 180
6d 2 yywnls o Ve s s o 120
7d 24 > N | & o 5
8d 24 £ | 68 7
od 4 . AN B8 62 i)
10d 3 . 48 50
12d BL fewnn]eens AN S 40
16d 3% o ip s 27
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SQUARE BOAT SPIKES.
Approximate Number in a Keg of 200 Pounds,
Length of Spike—Inches.
a|4 5‘817391011:91416
3000 | 2375 | 2050 | 1825
1660 | 1860 | 1230 | 1175 | 990 | 830
1820 | 1140 | 940 | 800 | 650 525 | 475
e +|ewel.. .| 60059 | 510 | 400 | 360 | 820 | 230
e ofeaa]es .| 450|375 | 935 | 300 | 275 | 260 | 240
.. | 260 [ 240 | 220 | 205 | 100 | 175 | 160
RAILROAD SPIKES.
Quantity of Spikes per Milo of
Mowured | Avemge | Singlo Track. Tes2festotoe | N Ul
Boad, | Number per Kog | 4 Bpikes por Tie, Weight per Yard,
ha of 200 Pounds. = e
53 X % 300 7040 35§ 75 10 100
Ble X 1% 8% 5870 20914 46" 7B
B X% 400 5170 2% 40 * 56
6 X% 450 4060 284 85 40
XY 530 3960 20 30 “ 35
4 X% 00 3620 7% %4 35
A K 680 8110 1534 20 * 30
4 X% 720 2010 143 20 % 30
e A s 900 250 1 16" 25
4 X% 1000 2000 1044 1" 2%
8% X% 1190 1780 9 164 2
X3 1240 1710 8% 16 “ 20
26X % 1342 1575 % 8% 18
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CAMBRIA STEEL.

WROUGHT-IRON WELDED STEAM, GAS AND WATER PIPE.

TaABLE OF STANDARD S1zes AND Dimensions BY AMERICAN Tuse ano Iron Co.

Nominal | Actual | Actual Nominal LENGTH PER SQUARR
Toside | Tnside | Ouiside Thickness, Weight |_ UL U''ERENCE. | FOOF OF SURPACE.
Diameter,| Diameter.| Diameter. per Foot. | Internal, | External. | Inside. | Outside,
Inches. | Inches, | Inches. | Inches, | Pounds, | Inches. | Inches. Foot. Feet,
}/ 27 405 07 24 84 1.27 14.15 9.44
2 36| b4 | 08 42| 114| 169 | 1050 | 7.07
8 49 675 09 .56 1.55 2.12 7.67 5.65
.62 .84 10 84 1.95 2.65 6.13 4.50
4 82 1.05 i 3 112 2.58 3.29 4.63 8.63
¥ 1.04 1.315 13 1.67 3.29 413 3.67 2.90
14 1.38 1.66 J4 2.24 4.33 5.21 2.76 2.30
1} 1.61 1.9 14 2.68 5.06 5.96 2.37 2.01
2 2.06 2.375 15 3.61 6.49 7.46 1.84 1.61
24 2.46 2.875 20 5.74 7.75 9.03 1.54 1.32
3 3.06 3.6 21 7.54 9.63 | 10.96 1.24 1.09
34 3.56 4. 22 9.00 | 1114 | 12.56 1.07 95
4 4.02 4.5 23 10.66 | 12.64 | 14.13 94 .84
424 4.50 5. 24 12,34 | 14.15 | 15.70 84 .76
b 5.04 5.56 25 14.50 | 15.84 17.47 75 62
6 6.06 6.625 28 18.76 | 19.056 | 20.81 .63 .57
& 7.02 7.625 .30 23.27 | 22.06 | 23.95 54 50
8 7.98 8.625 32 23.18 25.07 27.09 A7 44
9 9.00 9.625 B34 33.70 | 28.27 | 30.43 42 39
10 10.01 | 10.75 .36 40.06 | 31.47 | 33.77 .38 35
11 11.00 | 11.75 37 45.00 34.556 | 36.91 B34 32
12 12.00 | 12.75 37 49.00 | 37.70 | 40.05 32 .30
13 13.25 | 14. 37 54.00 | 41.62 | 43.98 29 27
14 14.25 | 15, 37 58.00 | 44.76 | 47.12 27 25
15 15.40 | 16. 28 66.00 | 48.48 | 50.26 25 24
16 16.40 | 17. 30 70.00 | 51.52 | 53.41 23 23
17 17.30 | 18. 34 75.00 | 54.41 | 56.55 22 21
Nominal 1 Tength Gontents of |__ SOCKETS ON PIPE,
Inside Inm el Contu%ting Tff;::, _One Poot | Outside
Diameter. 1 Cubic Foot. per Inch, | 18 Len, oter, | Length.
Inches, | Sq. Inches. | Sq. Inches. Foot, Gallons. Inches, Inches.
1 06 J2 2500. 27 002 .60 81
10 22 1385. 18 002 .78 1.00
19 35 751.5 18 005 91 1.10
% 30 i) 472.4 14 010 1.10 1.31
8% .53 86 | 270. | 14 - 023 1.34 156
b | .86 1.35 166.9 lllé 040 1.66 1.75
11 1.49 3.16 96.25 | 11} 063 2.00 1.94
1 2.03 283 | 70.65 118 091 228 | 219
2 3.35 4.43 42.36 115 163 2.81 231
2% 4.78 6.49 30.11 8 255 3.28 2.70
3 7.38 9.62 19.49 8 367 4.02 3.00
3y 9.83 12.56 14.56 8 500 4.50 3.12
4 12.73 15.90 11.31 8 652 5.10 3.12
44 15.93 19.63 9.03 8 .826 5.53 3.12
b5 19.99 24.29 7.20 8 1.02 6.25 3.70
6 23.88 34.47 4.98 8 1.46 7.34 3.70
¥ 38.73 45.66 8.72 8 2.00 8.34 4.31
8 50.03 58.42 2.88 8 2.61 9.44 4.56
9 63.63 73.71 2.26 8 3.30 10.47 5.75
10 78.83 90.79 1.80 8 4.08 11.50 6.25
11 95.03 108.43 1.50 8 4.93 e PR
12 113.09 127.67 1.27 8 5.87 13.78 6.25
13 137.88 153.94 104 8 6.89 s & g s
14 159.48 176.71 .90 8 8.00 b s d e
15 187.04 201.06 Ja7 8 9.18 % '
16 211.24 226.98 .68 8 10.44 THE i
17 235,61 254.47 .61 8 11.79 S >
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MANUFACTURERS' STANDARD
SPECIFICATIONS.

Revisep To FEBrUuARrY 6, 1908.

STRUCTURAL STEEL.

PROCESS OF MANUFACTURE.
Steel may be made by either the Open-hearth or Bessemer

TESTING AND INSPECTION.
"2 All tests and inspections shall be made at the place of manufac-
e prior to shipment.

TEST PIECES.

8. The tensile strength, limit of elasticity and ductility, shall be de-
mined from a standard test piece cut from the finished material.

e standard shape of the test piece for sheared plates shall be as

wn by the following skeich:

Sl
s v
About 3° &7 Parallel Section
€ " Not less than 9" .
g (4
?rp---fo- |Atiout 2

Piece to be the same thickness as the plate.

n tests cut from other material the test piece may be either the

game as for sheared plates, or it may be planed or turned parallel
ughout its entire length, and in all cases where possible, two op-
site sides of the test piece shall be the rolled surfaces. The elon-
tion shall be measured on an original length of 8 inches, except as
fied in section 12 paragraph ¢. Rivet rounds and small bars
be tested of full size as rolled.
. Two test pieces shall be taken from each melt or blow of
inished material, one for tension and one for bending; but in case
ither test develops flaws, or the tensile test piece breaks outside of
he middle third of its gauged length, it may be discarded and another
est picce substituted therefor.
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ANNEALED TEST PIECES.

4. Material which is to be used without annealing or further treat.
ment shall be tested in the condition in which it comes from the rolls,
When material is to be annealed or otherwise treated before use, the
specimen representing such material shall be similarly treated before

testing.

MARKING.

5. Every finished piece of steel shall be stamped with the blow or
melt number, and steel for pins shall have the blow or melt number
stamped on the ends. Rivet and lacing steel, and small pieces for pin |
plates and stiffeners, may be shipped in bundles securely wired!

together, with the blow or melt number on a metal tag attached.
|

FINISH.

6. Finished bars shall be free from injurious seams, flaws or cracks,
and have a workmanlike finish.

CHEMICAL PROPERTIES.

7a. Steel for Buildings,

Train Sheds, Maxi Phosph
iy Heidtges s Maximum Phosphorus .10 per cent,
similar structures.
76 RaiI:T;IBi;oi;ges. ]. Maximum Phosphorus .08 per cent.

PHYSICAL PROPERTIES.

8. Structural Steel shall be of three grades, River, RAILWAY
BripGe and MEDIUM.

RIVET STEEL.

9. Ultimate strength, 48,000 to 58,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength,

1,400,000

Percentage of elongation, Mtren—gﬂi'
Bending test, 180 degrees flat on itself, without fracture on outside
of bent portion.

R R P R P
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STEEL FOR RAILWAY BRIDGES.
10. Ultimate strength, 55,000 to 65,000 pounds per square inch.

Elastic limit, not less than one-half the ultimate strength,
1,400,000

Percentage of elongation, Ultimate strength.

Bending test, 180 degrees to a diameter equal to thickness of piece
tested, without fracture on outside of bent portion,

MEDIUM STEEL.

11. Ultimate strength, 60,000 to 70,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength,

1,400,000
PCTCEIIL‘!gC of elongalmn, m
Bending test, 180 degrees to a diameter equal to thickness of piece
‘tested, without fracture on outside of bent portion.

MODIFICATIONS IN ELONGATION FOR THIN AND
THICK MATERIAL.

12. For material less than J% inch, and more than § inch in thick-
"ness, the following modifications shall be made in the requirements
for elongation:

a. For each increase of }inch in thickness above § inch, a deduc-
“tion of 1 per cent, shall be made from the specified elongation, except
‘that the minimum elongation shall be 20 per cent. for eye-bar mate-
rial and 18 per cent. for other structural material.

4. For each decrease of & inch in thickness below i inch, a de-
‘duction of 2} per cent. shall be made from the specified elongation.

¢ In rounds of #inch or less in diameter, the elongation shall be
measured in a length equal to eight times the diameter of section
ed.

d. For pins made from any of the before-mentioned grades of
el, the required elongation shall be § per cent. less than that speci-
for each grade, as determined on a test piece, the center of which
1 be one inch from the surface of the bar.

VARIATION IN WEIGHT.

- 18. The variation in cross-section or weight of more than 2} per
‘cent. from that specified will be sufficient cause for rejection, except
the case of sheared plates which will be covered by the following
missible variations :
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a. Plates 12} pounds per square foot or heavier, up to 100 inches
wide, when ordered to weight, shall not average more than 2} per
cent. variation above or 2} per cent. below the theoretical weight,
When 100 inches wide and over, b per cent. above or 5 per cent. below
the theoretical weight.

4. Plates under 12} pounds per square foot when ordered to weight,
shall not average a greater variation than the following :

Up to Th inches wide, 2} per cent. above or 2} per cent. below the
theoretical weight. 75 inches wide up to 100 inches wide, b per cent.
above or 8 per cent. below the theoretical weight. When 100 inches
wide and over, 10 per cent. above or 3 per cent, below the theoretical
weight.

¢ For all plates ordered to gauge, there will be permitted an
average excess of weight over that corresponding to the dimensions
on the order equal in amount to that specified in the following table :

TABLE OF ALLOWANCES FOR OVERWEIGHT
FOR RECTANGULAR PLATES WHEN
ORDERED TO GAUGE.

PLATES WILL BE CONSIDERED UP TO GAUGE IF MEASURING NOT
OVER 1}; INCH LESS THAN THE ORDERED GAUGE.

THE WEIGHT OF 1 CUBIC INCH OF ROLLED STEEL IS ASSUMED
TO BE 0.2833 POUND.

PLATES }/! AND OVER IN THICKNESS.

THIKNESS OF __VIDIH OF PLATE
PLATE. Up fo 75 Inches. | 75 to 100 Inches. | Over 1000 445Tns. | Over 115 Inches.
Inch. Per Cent. Per Cent, Per Cent. Per Cent.
1 10 14 18 e
o 8 12 16 4
7 10 13 17
6 8 10 13
4 b 7 9 12
T8 43 6} 8% 11
4 6 8 10
Over 3% 5 63 9
Prates UNpER }/7 1IN THICKNESS.
THICKNESS OF PLATE. WIDTR: OF: PLATS. i
Inch. Up to 50 Inches. 50 1o 70 Inches. Over 70 Inches,
Per Cent. ‘ Per Cent, Per Cent,
up to 10 . 15 20
jx “ 8} 123 17
50« 4 7 10 15
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STRUCTURAL CAST IRON.,

1. Except when chilled iron is specified, all castings shall be tough
gray iron, free from injurious cold-shuts or blow-holes, true to pattern,
d of a workmanlike finish. Sample pieces, one inch square, cast
! the same heat of metal in sand moulds, shall be capable of sus-
taining on a clear span of 4 feet 8 inches, a central load of 500 pounds
“when tested in the rough bar.

SPECIAL OPEN-HEARTH PLATE AND
RIVET STEEL.

TESTING AND INSPECTION.

. 1. All tests and inspections shall be made at the place of manufac-
ure prior to shipment.

TEST PIECES.

! 8. The tensile strength, limit of elasticity and ductility, shall be de-
fermined from a standard test piece cut from the finished material.
The standard shape of the test piece for sheared plates shall be as
shown by the following sketch :

s\o’

About 5 % paraliel Section__,

‘3:-0 Not mthangl,‘.

rrr-.-f.u %Iﬂl’

x ﬂhm iwr

Piece to be the same thickness as the plate,

On tests cut from other material the test piece may be either the
game as for sheared plates, or it may be planed or turned parallel
hro nghout its entire length, and in all cases where possible, two op-
josite sides of the test piece shall be the rolled surfaces. The elon-
gation shall be measured on an original length of 8 inches, except as
dified in section 12 paragraph ¢. Rivet rounds and small bars
shall be tested of full size as rolled.

Four test pieces shall be taken from each melt of finished material,
wo for tension and two for bending; but in case either test develops
laws, or the tensile test piece breaks outside of the middle third of
ts gauged length, it may be discarded and another t:st piece substi-
uted therefor.




3562 CAMBRIA STEEL.

ANNEALED TEST PIECES.
3. Material which is to be used without annealing or further treay.
ment shall be tested in the condition in which it comes from the rolls,
When material is to be annealed or otherwise treated before use, t}e
@ specimen representing such material shall be similarly treated befora
testing,
MARKING.
4. Every finished piece of steel shall be stamped with the melt num.
ber. Rivet steel may be shipped in bundles securely wired together,
with the melt number on a metal tag attached.

FINISH.

5. All plates shall be free from injurions surface defects and have
a workmanlike finish.

CHEMICAL PROPERTIES.
6a. Flange or Boiler } Maximum Phosphorus .06 per cent,
Steel. “ Sulphur 04 “
646, Extra Soft and } o Phosphorus .04 ¢
Fire Box Steel. “ Sulphur .4 «

PHYBICAL PROPERTIES.

7. Special Open-hearth Plate and Rivet Steel shall be of three
grades, EXTRA SoFT, FIRE Box and FLANGE or BoILER STEEL.

EXTRA SOFT STEEL.
8. Ultimate strength, 45,000 to 55,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.
Elongation, 28 per cent.
Cold and Quench bends, 180 degrees flat on itself, without fracture
on outside of bent portion.

FIRE BOX STEEL.
9. Ultimate strength, 52,000 to 62,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.
Elongation, 26 per cent.
Cold and Quench bends, 180 degrees flat on itself, without fracture
on outside of bent portion.

R TN TR TR T e e



CAMBRIA STEEL. 353

FLANGE OR BOILER STEEL.

10. Ultimate strength, 55,000 to 65,000 pounds per square inch.
Elastic limit, not less than one-half the ultimate strength.
Elongation, 25 per cent.

Cold and Quench bends, 180 degrees flat on itself, without fracture
on outside of bent portion,

BOILER RIVET STEEL.

1. Steel for boiler rivets shall be made of the extra soft grade
specified in paragraph No. 8

MODIFICATIONS IN ELONGATION FOR THIN AND
THICK MATERIAL.

12. For material less than % inch, and more than § inch in thick-
1ess, the following modifications shall be made in the requirements

a, For each increase of § inch in thickness above § inch, a deduc-
fion of 1 per cent. shall be made from the specified elongation.
~ &. For each decrease of {; inch in thickness below % inch, a de-
duction of 2} per cent. shall be made from the specified elongation.
¢ In rounds of § inch or less in diameter, the elongation shall be
measured in a length equal to eight times the diameter of section
sted.

VARIATION IN WEIGHT.

18. The variation in cross-section or weight of more than 2} per
cent. from that specified will be sufficient cause for rejection, except
in the case of sheared plates which will be covered by the following
permissible variations :

a. Plates 12} pounds per square foot or heavier, up to 100 inches
wide, when ordered to weight, shall not average more than 2§ per
cent. variation above or 2} per cent. below the theoretical weight.
en 100 inches wide and over, b per cent. above or 5 per cent.
below the theoretical weight.
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4. Plates under 12} pounds per square foot, when ordered to
weight, shall not average a greater variation than the following :

Up to 75 inches wide, 2} per cent. above or 2} per cent. below
the theoretical weight. 75 inches wide up to 100 inches wide, 5 per
cent. above or 3 per cent. below the theoretical weight. When 100
inches wide and over, 10 per cent. above or § per cent. below the
theoretical weight,

¢. For all plates ordered to gauge there will be permitted an aver-
age excess of weight over that corresponding to the dimensions on
the order equal in amount to that specified in the following table:

TABLE OF ALLOWANCES FOR OVERWEIGHT
FOR RECTANGULAR PLATES WHEN
ORDERED TO GAUGE.

PLATES WILL BE CONSIDERED UP TO GAUGE IF MEASURING NOT
OVER 1}; INCH LESS THAN THE ORDERED GAUGE.

THE WEIGHT OF ONE CUBIC INCH OF ROLLED STEEL IS ASSUMED
TO BE 0.2833 POUND.

PLATES *” AND OVER IN THICKNESS.

THICENESS OF ‘WIDTH OF PLATE.
PLATE. Upto 75 Inches. | 75 to 100 Inches. | Over 100 to145Tns. | Over 115 Inches,
Inch. Per Cent. Per Cent. Per (ent, Per Qent.
10 14 18 a.
8 12 16 o
7 10 13 17
e 6 8 10 13
ol =g B 8 i
1o
4 6 8 10
Over 31 5 63 9
PraTes UNDER }/7 IN THICKNESS.
THIGKNESS OF PLATE. FUy 8 T, :
Inch. Up to 50 Inches. 50 to 70 Inches, Over 70 Inches,
Per Oent. Per Cent, Per Cent.
$ up to B 10 15 20
TR oy 8% 12} 17
Spe 7 10 15
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WOODEN BEAMS AND COLUMNS,

The results of a series of studies of wooden beams and columns of
various kinds of American timber are contained in the Proceedings of
the Fifth Annual Convention of the Association of Railway Superin-
‘tendents of Bridges and Buildings, October, 1805, at which the Com-
mittee on Strength of Bridge and Trestle Timbers presented a report,
portions of which have been used in preparing certain of the tables
on the following pages, but as noted thereon the arrangement and
| values in many cases have been modified by later information from
various sources.

The publications of the Forestry Division of the United States De-
partment of Agriculture, Bulletins Nos, 8 and 12, and Circular No. 15,
contain reports of tests of American woods, and deductions drawn
 therefrom. Extracts and tables from these reports are given on the
following pages.

The tables of safe loads for wooden beams and tables of strength
~ of wooden columns given on the following pages have been specially
calculated for this book, using the information regarding the proper-
ties of the various species contained in the reports above referred to,
-as modified in some cases by later data.

EXPLANATION OF THE TABLES OF SAFE LoADs 1N Pounps, Uni-
FORMLY DISTRIBUTED FOR RECTANGULAR WoODEN BEAMs
OxE INcH THicK, PAGES 864 To 369 INCLUSIVE.

General.

For convenience in use, three of these tables have been prepared,
from which the safe loads of the various species can be obtained,
either directly or by proportion as stated in the footnotes.

The values given in the tables are the safe loads in pounds uni-
formly distributed, including the weight of the beam itself, for rectan-
gular beams one inch thick for spans from four to forty feet and for
" depths from four to twenty-four inches. The safe load for a beam of
“any thickness may be found by multiplying the values given in the
‘tables by the thickness of the beam in inches.

The last column of each of the three Tables of Safe Loads for Rec-
tangular Wooden Beams gives a coefficient of deflection, by means of
“which the deflection for any beam may be obtained, corresponding to
thc given span and safe load, by dividing the coefficient by the depth
the beam in inches, which will give approximately the deflection
inches under the given conditions.




366 CAMBRIA STEEL.,

In each table the deflection coefficient is given for only one species
of wood, as shown, but the deflections for other species may be ob-
tained from these by proportion as explained hereafter.

For the reason that wood has no well-defined limit or modulus of
elasticity the deflections obtained by the use of the coefficients are
only approximate and will vary, according to the moisture content of
the wood and the character of the loading. The deflections thus ob.
tained are, therefore, useful only as a general indication of the amount
of bending to be expected under the given conditions and are not
exact as in the case of materials like steel, which has a well-defined
limit and modulus of elasticity.*

The safe loads for other species of woods than those stated in the
headings of the tables may be obtained from those given, by direct
proportion, dependent upon the ratio of their allowable unit stress as
compared with that for which the table is figured, as stated in the foot-
notes at the bottom of the tables.

. ®* Nore.—“ A series of tests, undertaken at the College of Forestry at Cornell
University, seems to demonstrate that, at least in conife wood, a definite elastic
limit for any particular piece can be easily shown, and, that it coincides with the
theoretically calculated elastic limit upon the bases of compression tests and their
application, according to Neely's formula,”

EXPLANATION OF THE TABLE OF SAFE LOADS FOR RECTANGULAR
Beams oF WHITE PINE, CEDAR, SPRUCE OR

EAsTERN FIR.

The values for the various species of woods, which are included in
this table are calculated for an allowable fibre stress, for flexure, of
700 puunds per square inch.

The deflection coefficients are given for white pine, and are based
upon a modulus of elasticity of 1000 000 pounds per square inch.

The lower dotted line crossing the table indicates the limits of spans
for which the deflection will exceed y}; of the span for the kind of
wood for which the deflection coefficient is given. For spans below
the line the safe loads given in the tables will produce a deflection
greater than 41, of the span, while those above the line will produce
less than this, which is the usual limit of deflection in order to prevent
cracking of plastered ceilings. Similarly, the upper dotted line indi-
cates the limit of deflection for the kind of wood for which the deflec-
tion coefficient is given, corresponding to a modulus of elasticity of
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D0 000 pounds per square inch, which should be considered in cases ‘

ihere the deflection should be more closely limited,

The coefficients of deflection for Cedar corresponding to moduli of

000 and 850000 may be obtained by multiplying those of the

e by 12 and 22 respectively, and for Spruce and Eastern Fir cor-

onding to moduli of 1 200 000 and 600 000 by multiplying those of

e table by § and § respectively.

The full zig-zag line in the table gives the limits of the safe loads

prresponding to the allowable shearing stress along the neutral axis

beam. The safe loads above the line, which are based upon

je extreme fibre strains, will produce shearing stresses along the

ais or with the grain in excess of that allowable, which, in the case
White Pine and the other woods of this table, is 100 pounds per

inch,

position of this line, which indicates the limit of safe loads for

ing along the neutral axis, was determined by the aid of the

pllowing formula:

1 4bds

W= "g—

in which

W = safe load in pounds uniformly distributed.

d = depth of beam in inches.

b = breadth of beam in inches.

s == allowable shear in the direction of the grain in pounds per

square inch.

XPLANATION OF THE TABLE OF SAFE LOADS FOR RECTANGULAR
BeEAMS oF SHORT-LEAF YELLOW PINE,

The table is calculated for an allowable fibre stress, for flexure, of
1000 pounds per square inch,

he deflection coefficients are figured for a modulus of elasticity of
1200 000 pounds per square inch, but may be used for other moduli,
fter obtaining the corresponding coefficients by proportion as hereto-
e explained,

" The lower dotted line across the table indicates the limits of spans
hich the safe load will produce deflections greater than 4} of
e length of the beam. Values above the line will give less deflec-
on than this, and those below will give greater, based on a modulus

—
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of 1200000 pounds per square inch. Similarly, the upper dotted line
indicates the limit of deflection corresponding to a modulus of elgs.
ticity of 600 000 pounds per square inch,

The full zig-zag line across the table indicates the limiting spang
and loads based on the allowable intensity of shearing stress along
the neutral axis of the beam. The values above the full zig
line correspond to shearing stresses greater than the allowable stress
in the direction of the grain for Short-leal Vellow Pine, while those
below the line correspond to shearing stresses less than that allowable,
which, in this case, is assumed to be 100 pounds per square inch.

ExXPLANATION OF TABLES OF SAFE LOADS FOR RECTANGULAR
Beams oF WHITE OAK AND LoNG-LEAF YELLOW PINE,

This table is computed for an allowable fibre stress of 1200 pounds
per square inch, for flexure, and the deflection coefficients are calculated
for a modulus of elasticity of 1 500 000 pounds per square inch.

The limit for a deflection of y}; of the span is indicated by the
lower dotted zig-zag line on the tables, the values below which cor-
respond to deflections greater than, and those above to deflections less
than, the limiting deflections. The upper dotted zig-zag line similarly
indicates the limits of deflection for a modulus of elasticity of 750 000
pounds per square inch.

The lower full zig-zag line indicates the limit of allowable shearing
stress along the axis corresponding to the allowable intensity, for
Yellow Pine, of 150 pounds per square inch.

Similarly, the upper full zig-zag line indicates the limits for shear-
ing along the axis for White Oak based on an allowable intensity of
200 pounds per square inch.

BEARING AT POINTS OF SUPPORT.

Care should be taken in designing to provide sufficient bearing at
the points of support so that the allowable intensity of compression
across the grain, as given in the tables on pages 361 and 863, is not
exceeded.

This may be obtained, where necessary, by the use of corbels or
bearing plates of harder wood arr 50 as to give a large bearing
area against the softer beam.
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The following statements are made in Bulletin No. 12, U. S, De-
partment of Agriculture, Division of Forestry :

RECOMMENDED PRACTICE.

“ Since the strength of timber varies very greatly with the moisture
‘contents (see Bulletin 8 of the Forestry Division), the economical
‘designing of such structures will necessitate their being separated into
(groups according to the maximum moisture contents in use.

MOISTURE CLASSIFICATION.

“ Class A (moisture contents, 18 per cent.)—Structures freely exposed
to the weather, such as railway trestles, uncovered bridges, etc.

- “Class B (moisture contents, 15 per cent.)—Structures under roof but
without side shelter, freely exposed to outside air, but protected from
rain, such as roof trusses of open shops and sheds, covered bridges over
3 ms, etc.

st Class C (moisture contents, 12 per cent.)—Structures in buildings
inheated, but more or less protected from outside air, such as roof
grusses of barns, enclosed shops and sheds, etc.

# Class D (moisture contents, 10 per cenl.g—Sl'.ruclurcs in buildings
at all times protected from the outside air, heated in the winter, such
a5 rool trusses in houses, halls, charches, etc.

¢t For long-leaf pine add to all the values given in the tables, except
for moduli of elasticity, tension and shearing, for Class B, 16 per
3 for Class C, 40 per cent.; and for Class D, b5 per cent. For the
other species add to these values, for Class B, 8 per cent.; for Class C,
18 per cent., and for Class D, 25 per cent.”

Based upon the above classification of structures, the two following
fables have been figured to facilitate calculations of allowable loads for
wooden beams and columns.

OPORTION OF THE VALUES GIVEN IN THE « TABLES
OF SAFE LOADS FOR WOODEN BEAMS," PAGES 364
TO 369 INCLUSIVE, TO BE USED IN ORDER TO
OBTAIN THE SAFE LOADS FOR THE VARI-
OUS CLASSES OF STRUCTURES RE-
FERRED TO ABOVE.

Classes, TYellow Pina, All Othars,
A AeBERE s LR R I 1-% 1-m
e R e B 1.156 1.08
e vaaulk Suklss S R e 1.40 1.18
A e R 1.6b 1.25
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SAFETY FACTORS TO BE APPLIED TO THE VALUES
GIVEN IN THE TABLE OF «STRENGTH OF SOLID
WOODEN COLUMNS,” PAGES 3870 AND 71, IN
ORDER TO OBTAIN THE SAFE LOADS FOR
THE VARIOUS CLASSES OF STRUCTURES
REFERRED TO ABOVE,

(lasses, | Yollow Pine, [ All Othors,
0.20 0.20
0.23 0.2
0.28 0.24
031 025

SPECIFIC GRAVITY AND WEIGHT PER FOOT
FOR VARIOUS KINDS OF TIMBER.

Weight per
Specifie | Welght per
Hamo of Wood. Foot, Board
Gravity, | Cubic Poot. X :
U ORE o o e i o o s 200 A 0.80 40.94 4.16
T L 0.38 B2 | 1.8
Southern Long-leaf or Georgm Yellow :

s o T S R aipiatee siwais |19 0 01 38.08 | 8.7,
Donglds Tlr o0, 1 st i s s 0.51 3184 | 2.65
Short-leaf Yellow Pine .......ccvune.. 0.51 8184 | 265
Red Pine (Norway Pine) ............. 0.50 8121 | 2.60
Spruce and Eastern Fir ..,....000.....] 040 2497 | 2.08

emlogle5es e i v in AT A 4d 0.40 2407 | 2.08
s Bt s widy me s 0.46 B | 2.3
N e A e e e e et 0.37 23.10 1.93
Chestnabt Oy Sl il e A T 0.66 41,20 | 3.43
California Redwood ....... A esh et 039 2446 | 2.01
California Spruce . .......ci0.0000 {imaslinbdl 2497 | 2.08

The specific gravities and weights given above are the averages of
a large number of determinations by various authorities, for woods
containing less than 15 per cent. of moisture or such as are commer-
cially known as dry timber. The weights of green or unseasoned
woods will be from 20 to 40 per cent. greater than those given in the
above table,
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SAFE UNIT STRESSES FOR TIMBER.
RECOMMENDED IN BULLETIN No. 12, U. S. DEPARTMENT OF
AGRICULTURE,
Division of Forestry.
Safe Unit Stresses at 18 % Moisture,

4 g5, |x 24|84 |
A SR
Y Sp| =5 [3s|8%|2%| 55|23
gi ' Eg E g Ex j.g-
if| i ® |23
Tbw, | Tbs, | Lbs | Lbs | Lbs, | Lbs, | Ibs.
g-leaf Pine (Pinus
ustris) D .,...... 1660, 720000 1.30 | 1000, 215/12000) 125
-leaf "Pine (Pinus l '
......... 1300{ 600000 1.30| B840, 215 9000, 100
te Pine (Pinus stro I |
......... oveee.-| 8800 435000 1.00| 700{ 147 7000, 75
y Pine (Pinus res- |
BNBY i . s iichicne s ua 1000, 566000/ ....| 760 143{....|....
C Pine (Pinus
- ponderosa) .,....... 980, 444000( ....| 630, 180 ....[....
Douglas  Fir (Pseudot-
* suga douglasii) . ..... 1820 690000{....! 880 167 ....!....
Redwood (Sequoia sem- |
Epervirens) .......... *1440, 1226000( ....| ©650{ 115{....|....
Red Cedar (Juniperus [ I
lrgcmiana) .......... 1000{ 335000 ....| 700, 250{....|....
Bald Cypress (Taxodium ] |
distichum) D ... .... 1000, 450000{ 1.10 | 675 120 6000, 60
White Oak (Quercus
alba)D . ..., «e..| 1200 550000 1.25 | 800, 400 10000{ 200
Wctor of Safety ....... b5 2 1 b 8 1 4

- The values marked « D" were obtained from experiments made by

he Forestry Division. The other values were obtained from various

jources, chiefly the 10th Census Report, but so modified as to give
ts comparable with Forestry Division values. To arrive at true

srage values of strength multiply safe loads by factor of safety given

 each column. The values for resilience and tensile strengthare the

timate values. The former is practically never used in designing.

Phe latter is a factor impossible to develop in practice, since the piece

ill always fail in some other way, usually by shearing,

“The crushing strength across the grain in above is based upon a

ushing of 3 per cent. of the cross sectional height of the piece.

' This value is certainly too |

-+ i “ “ , a“ '::'E:_E”.
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AVERAGE ULTIMATE BREAKING UNIT

Tenslon
Kind of Timber,
With Grain, | Across Graiy,
White Oak . aimd aE e e ee e o A e e 12000
St A e T 7000
Southern Long leaf or Georgia Yellow Pine . . . . .. 12000
5 T i 8000
Short-leaf Yellow Pine , . , . . . .« PR 8000
Red Pine (Norway Pine) . ¢ o = « o5 v v s a0+ = s 8000
Spruceand Eastern Fir. . . « « s ¢ ¢ « « &« . . 8000
l‘iemiock ....... 6000
Cyprems.'. . V. . . 6000
LROAr 5 L T e v e 7000
Chestnut. . . . ... 8500
California Redwood, + . o v v v 4 s v a0 s o 7000
California Spruce . o o« o s.v o5 s0 s v0 a0 510 s i ¥

AVERAGE SAFE ALLOWABLE WORKING UNIT

Tension.
Kind of Timber,
With Grain, | Aeross Grain,
Factor of Bafety Ten. Ten,
e 07 | ST PSRRI R S e s 5 1200 200
VR Ty T e e e ey . S e 00 50
Southern Long-leaf or Georgia Yellow Pine . . . . . . 1200 680
AL 13 T o e SRR e T R St LA M T BEO 4. ..
Short-leaf Yellow Ping .. v aov 0 wioie o vis s o0 200 50
Rud Pine éNcrwuy ) R LR S 800 50
puceand Eastert Fir. . o o 'c'lss o vie 5 s smin 800 50
em!oc .................... 800 |......
Cy KBRS /g 3. (s wivis e au wleseisionr o & aieine 600
T RS AR SIS R Al e YOO |..cco
Chtsmut ....................... 85O |......
California Redwood, s .0 oo v v aiis o alie atsle 700
OIS DITCE o o e al el i o e i el alacn e i TR L] e s oo v 2

The above tables are based on those recommended by the committes on
intendents of Bridges and Buildings at their Fifth Annual Convention in October,

from various sources,
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STRESSES, IN POUNDS PER SQUARE INCH.
Compression. Transverse. Shearing.
With Grain.
i | Extreme Pibre |  Modulus of With | Across
o oo Tader i fE0 Hlasticity, Grain | Grain,
End Bearing. tsmll
7000 5000 | 2000 7000 1500000 | 800 | 4000
5500 3500 700 4000 400 | 2000
7 5000 | 1400 7000 000! 600 | 5000
5700 4500 800 5000 | 1400000| 500 |. . ..
6000 4500 | 1000 8000 000 400 | 4000
5000 4000 800 5000 | 1130000|. . . .|- ...
6000 4000 700 4000 | 1200000| 400 | 3000
B o 4000 600 3500 800000 | 350 | 2500
5000 4000 700 5000 800000|. . . .|.. ..
5500 3500 ;DO 4000 30000 400 | 1500
. 4000 5000 | 1000000| 600 | 2000
..... 4000 600 4500 700 400 |. ¢ v
.. 4000 (.. ... 5000 | 1200000
STRESSES, IN POUNDS PER SQUARE INCH.
Compression. Transverse. Shearing.
With Grain.
s Extreme Fibre |  Modulus of With | Aeross
e = Stress, Elasticity, Grain, | Grain,
Bearing, [Oolumns Under
- *| 15 Diams,
Five, Four. Six, Twa Four Four,
1000 500 1200 750000 200 | 1000
700 200 700 00000 | 100 500
1000 360 1200 750000 | 150 | 1250
2800 200 800 750000| 130 |. ...
800 250 1000 00000 | 100 | 1000
800 200 800 585000, . . .|. . ..
800 200 700 0 100 760
..... 800 150 600 45 100 600
800 200 800 48600000, . . .|. ...
700 200 700 350000| 100 400
...... 800 250 800 500000| 150 500
. . 800 150 760 350000| 100 iy .
. .- 800 |..... 800 6000

# Strength of Bridge and Trestle Timbers " of the Association of Railway Super-
but the arrangement and values in many cases are now modified by later cf: a
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SAFE LOAD IN POUNDS
FOR RECTANGULAR
OF WHITE PINE, CHDAR (4

Allowable fibre stress 700 pounds per square inch. Safety factor g,

Safe loads for other safety factors may be obtained as follows :

REBREE N8N BRERES

Deflocti
Depth of Beam in Inches. Coeficy ?'r'u-

5|Gl7‘8 9'10 11 12|13 14 v

| 5603 762] 996] 1260 | 1656 | 1882 | 2240 | 2629 | 8040 53
467| 6353830 1050 | 1206 | 1669 | 1867 | 2191 | 2541 R
44| 71l 900 | 1111|1344 | 1600 [ 1878 | 2178 | 1.03
7850 476( 622" 78S [T UL} 1176 | 1400 (TOB ] 1208 | 1.3
i 811 423( 558 700 | 864 | 1047) 1244 | 1460 |TEOT| 170
: :
351 630 | 778 | o41| 1120 % 1314 | 1524 [ 210
Bibs 458| 573 [ 707 | 856 | 1018 11657 1986 | 2,51
818 415 525 | 648 [ 784 | 933 | 1005 [1Z0] 3.02
203 8831 485 | 598 | 724 | 862 1011 | 1178 |  8.55
272 856;_ 450 | 550 | 672 | 800 | 939 | 1089 | 412

White Pine,

953!12-1-1 1575 | 1944 | 2352 | 2800 | 3286 il 84

26-133‘3! 420

E..?l?-. 627 | T47 | 876 | 1018 4.73

238| 311| 8394 486 583 700 821 953 5.8
165) 224| 203| 371 | 458+ 554 | 650 | 778 | 87| 607
156) 212 277) 250 | 432|623+ 622 | 780 | 847| 6.8
147| 201 2620 8832 | 409 | 495} 589 | 692 | 802 | 7.5
140( 101) 240! 815 | 380 | 471 | 660 % 657 | 762 | 840
133 182 237| 800 | 870 | 448 | 533 [ 626 ¢ 726 9.26
127| 178 226| 286 | 854 | 428 | 500 | 507% 683 | 1016
122) 166 216 274 | 838 | 400 | 487 | s72 [ G687 1Ln1
117 150 207| 263 | 824 | 392 | 407 | 548 635 | 1210

112{ 152( 199} 252

e
2
3
3
g
2
=

13,13

108/ 147 191 242 1 200 | 362 | 431 | 506 | 586 14.20
104 141] 184 233 | 288 | "349 | 415 | 487 | 565 15.51
100| 186] 178) 225 | 278 | 336 | 400 | 460 | 544 | 1646
97| 131 1‘?2[ 217 | 268 | 325 | 886G | 453 | 526 | 17.66
93| 127| 166) 210 | 250 | 314 | 373 | 438 | 508 | 18.90
90| 123 161] 203 | 251 | 304 | 361 | 424 | 402 | 2018
BR| 119( 156/ 197 | 243 | 204 | 350 | 411 | 476 | 21.50
85| 115 151) 191 | 236 | 285 | 830 | 308 | 462 | 2287

112) 146) 185 | 220 | 277 | 320 | 887 | 448 | 2428

109! 142] 180 | 222 | 260 | B20 | 376 | 436 | 25.73




CAMBRIA STEEL. 3656

[FORMLY DISTRIBUTED
IS ONE INCH THICK
D SPRUCE OR EASTERN FIR.

Modulus of rup 4200 p Is per sq inch.

- 6
 New safe load = Safe load from table 3 Neo mar”
Deflection
Depth of Beam in Inches. Coaficientfor
White Pine,

15‘18 17 |18 | 19 | 20 | 21 | 22 | 23 | 24 v

muizm 2108 | 2300 | 3120 | 8457 | 3811 | 4183 | 4571 | 4978 | 170
1750/ T90T) 2245 | 2520 | 2808 | 8111 | B430 | 8764 | 4114 | 4480 | 210
16011810| 2044 | 2201 | 2552 | 2828 | 3118 | 3422 | 8740 | 4073 |  2.51
115811659] 1873 | 2100 | 2310 | 2503 | 2858 | 3137 | 3428 | 8733 | 3.02
1sqs|i6§1'- 1720 | 1988 | 2160 | 2303 {2598 [ 2896 | 8165 | 3446 |  3.55
1250} 2059 |

1422 1606 § 1800 | 2056 | 2222 | 2450 | 2689 | 2939 | 2200 4.12

-

. |1167 1528|1499 | 1680 ; 1872 2074 | 2287 | 2510 | 2743 | 2987 4.73

1004 1244| 1405 | 1575 | 1705 | 1044+ 2144 | 2353 | 2571 | 2800 5.8

1020/1171] 1322 | 1482 | 1652 | 1830 | 2015 ; 2214 | 2420 | 2 6.07

972/1106] 1249 | 1400 | 1560 | 1728 | 1906 | 2001 » 2286 | 2489 6.50

021{1048| 1183 | 1826 | 1478 | 1637 | 1805 | 1981 | 21tib } 2358 7.58

8756/ 096/ 1124 | 1260 | 1404 | 1556 | 1715 | 1882 | 2057 | 2240 8.40
833 048 1070 | 1200 | 1337 | 1451 | 1633 | 1793 | 1959 | 2133 9.26
795 905 1022 | 1145 | 1276 | 1414 | 15569 | 1711 | 1870 | 2086 | 10.16

761 866 977 | 1096 | 1221 [ 1353 | 1491 | 1657 | 1789 | 1943 | 1L11

7008 830|997 | 1050 | 1170 | 1206 | 1420 | 1560 | 1714 | 1867 | 1210

700 796] 899 | 1008 | 1123 | 1244 | 1372 | 1506 | 1645 | 1792 | 13.13

673 766;_ 865 | 969 | 1080 | 1197 | 1310 | 1448 | 1582 | 1723 | 14.20

648] 787" EET o33 | 1010 | 1152 | 1270 | 1304 | 1524 | 1650 | 1581
900

_____ 1003 | 1111 | 1225 | 1344 | 1460 | 1600 | 16.46
003 687 775 [THEUT 968 | 1073 | 1183 | 1208 | 1419 | 1545 | 17.66
840} 6

1087 | 1143 | 1255 | 1371 | 1403 | 18,90

565 642] 725 | 813|006 s 1004 | 1106 | 1214 | 1327 | 1445 | 2018
57| 622 708 | 787 | 877|972 1072 | 1176 | 1286 | 1400 | 2150
53| 603) 651 | 764 | 850 | 013 11089 | 1141 | 1247 | 1358 | 2287
515| 56| 661 | T74L | 826 | 9015 | 100D | 1107 | 1210 | 1318 | 24.98
soo' 569 642 | 720 ( 802 [ 889 | 980 | 1076 } 1176 | 1280 | 25.73
486|553 624'| 700 | 780 | 864 | 953 | 1016 ['1I45T 1204 | 2722
473) 638| 608 | 681 | 759 | 841 | 927 | 1017 | 1112 [TEI| 28.75
«moi poe| 502 | ee3 | a0 | sio| 03| oo | 1083 | 1170 | 3032
440 511| 576 | 646 | 720 | 708 | 880 | 965 | 1055 | 1149 | 3194
mi 498| 562 | 630 | 702 | 778 | 858 | o941 | 1020 | 1190 | 83.60




368 CAMBRIA STEEL.

SAFE LOADS IN POUNDS
FOR RECTANGULAR
/ OF SHORT-LEAR

Allowahle fibre stress 1000 pounds per square inch, Safety factor ¢,

Safe loads for other safety factors may be obtained as follows

“396s 463,667 um,'ﬁ?si 1500 * 1852 | 2241 | 2667 | 8180 | 3630 90
m 897 571 7751016 _1286 1021 | 2286 | 2683 | 8111 | 123
B-hifvw‘lssl 8§80 1125 | 1380 | 1681 | 2000 « 2347 | 2722 | 1.0
1000 [ 1235.] 1494 | 1778 ['3086 2420 | 2.3

10 | 178] 278} 400 541. 711 900

m} 1111 1344 | 1600 | 1878 | 2178 | 250
11 | 162 259 864 495/ it _818 | 1010 | 1222 | 1455 [T707 | 1980 | 808
12 | 148 231) 333| 454] 503 760 § 926 | 1120 | 1833 | 1565 [I8I5 | W60
13 | 137) 214] 508|419 547| 6923 855 | 1084 | 1981 | 1444 | 2675 | 423
14 | 127, 198| 286| 580| 6os| 643 [ T7OLT 960 | 1143 | 1341 | 1556 | 400

Span Depth of Beam in Inches. Deflection
i | T q Coaffioient,
mn4‘587391011121314 v

4. | 444 60411000/1361/1778| 2250 | 2778 | 3361 [ 4000 | 4694 | 5444 | .40
5 | 856/ 556 awuusa.lmt 1800 | 2222 | 2689 | 3200 | a756 | 4356 | .63
6

7

8

!J

108 809 -m. 790

15 | 110! 185! 267| 363 474) 600 | 741 | 806 % 1067 | 1252 | 1452 | 5.63
16| 111{ 174) 250, 340| 44| 563 604 | 840 |TT0007F 1174 | 1361 | 640
17 | 105] 165) 285 a0, 41 520 | 54 | 7| a1 itios | st | 7
18 99‘ 223 302 895( 500 | 617 | 747 | sso | 1043 "____._ 8.10
10 Ius 211| 287| a74| 474 | 585 | 708 | s42 | 988 [11d67| 9.0
2 139| 200 272| 956 450 | 556 | 672 | soo | 930 [ 1089 | 10.00
21 s»l 132| 190] 250| 839 420 | o9 | 640 | 762 | 894 | 1087 | 1103
22 | 81| 126[182) 247| 323| 400 | 505 | 611 | %727 | 854 990 ! 1210
23 | 77| 121] 174| 287] 309] 891 | 453 | 585 | 696 | 816 | 047 | 133
24 16| 162 227| 206! 875 | 463 | 560 | 667 | 82| %07 [ 4w
% 111 160{ 218] 284) 860 | 444 | 538 | 640 | 761 | 871 | 1563
26 107| 154 200| 274 846 | 407 | 517 | 615| 722 | 838 | 16.90
a7 103| 148, 202 263| 333 | 412 | 498 | 508 | 695 | 80T | 18.2
24 99| 143 Iﬂl’ 224 821 807 | 480 | 571 671 T8 10,60
2 18| 188! 245! 810 | 883 | d64 | 552 | 648 | 751 | 2108
30 133, 181| 287) s00 | 870 | 448 | B33 | 626 | 76 | 2250
31 129| 176 2200 290 | 858 | 434 | 516 | €06 | 708 | 24.03
82 125| 170 222 281 87 420 | 500 | 587 631 25,60
8 121] 165 215| 273 | 887 | 407 | 485 | 669 660 | 27.23
M 118} 160 200 265 | 827 | 895 | 471 | 652 641 | 28.90
35 114! 156 208! 257 | 817| 884 | 457 | 687 | 602 | 30.63

Safe loads for any fibre stress may be readily obtained from this table by proportion,




CAMBEREIA STEEL.

367

supsen supez

" New safe load = Safe load from table

IFORMLY DISTRIBUTED,
AMS ONE INCH THICK,

OW PINE.

wulus of rupture 6000 pounds per square inch.

(]
e et

Depth of Beam in Inches,

1023| 2188 | 2470 | 2769 |GG
1786|2082 | 2204 | 2571 | 2865

1667| 1896 | 2141 | 2400 | 2674 | 2963 | 3267 | 8585 1 8910
1563 1778 | 2007 mﬁ{

1471| 1673 | 1889 | 2118 | 2350 | 2614 | 2882 | 8163 | 3458 | 8765
1380| 1580 | 1780 | 2000 | 2228 | 2469 | Z722 | 2088 | 8265 | 8556
1316 1497 | 1690 | 1895 | 2111 | 2339 | 2570 2530 | 3004 | 8368

.
1250} 1422 | 1606 | 1800 | 2006 | 2222 | 2450 | 2689 | 2939 | 3200
11905’135‘1 1620 | 1714 | 1910 | 2116 | 2333 | 2561 | 2799 | 3048

BENER BREEE ZESZD EEESZ.

15/ 16 | 17 | 18 | 19 | 20 | 21 | 22 | 28 | 24

Coafficient,

2778| 8160 | 8568 | 4000 | 4457 | 4998 | 5444 | 5975 | 6381 | 7111
(25003 2344 | 8211 [ 3600 | 4011 | 4444 [ 4900 | 5378 | 5878 | 6400
2278| U580 & 2010 | 3278 | 3646 | 4040 | 4455 | 4880 | 5343 | 5818

2083| 2370 | 2676 | 8000 7 8343 | 3704 | 4083 | 4481 | 4808 | 5333

""" 3419/}, 8769 |
H175 | 5500 s 8841 | 4198 | 4571

2778 | 8062 | 8361 | 3674 | 4000°

1203 7 1460 | 1636 | 1823 | 2020 | 2227 | 2444 | 2672 | 2009

1136]
ws?l 1287 [ 1606 3 1565 | 1744 | 1032 | 2130 | 2388 | 2556 | 2788,

1042 1185 | 1338 | 1500 § 1671 | 1852 | 2042 | 2241 | 2449 | 20667
10001 1138 | 1284 | 1440 » 1604 | 1778 | 1960 | 2131 | 2351 | 2560

062{ 1094 | 1235 | 1385 | 1543 » 1709 | 1885 | 2068 | 2261 | 2462

926| 1053 | 1180 | 1383 | 1486 | 1646 ! 1815 | 1002 | 2177 | 2870

-

803) 1016 | 1147 | 1286 | 1433 | 1567 | 1750 5 1021 | 2099 2286
862 981 | 1107 | 1241 | 1383 | 1533 | 1690 } 1854 2007 | 2207

8330 048 | 1070 | 1200 | 1397 | 1481 | 1633 | 1793 § 1950 | 2133

806! 918 | 1036 | 1161 | 1204 | 1484 | 1581 | 1735 | 18096 § 2065

781 889 | 1003 | 1125 | 1253 | 1380 | 1581 | 1481 | 1837 | 2000
758 862 | 973 [ 1001 | 1215 | 1347 | 1485 | 1630 | 1781 | 19890

5 837 | 944 | 1050 | 1180 | 1307 | 1441 | 1582 | 1728 | 1882

714 813 | 917 | 1020 | 1146 | 1270 | 1400 | 1537 | 1677 [ 1829
604 750 | 804 | 1000 | 1114 | 1285 | 1361 | 1494 | 1633 | 2778
676] 769 | 868 | 978 | 1084 | 1201 | 1324 | 1453 | 1580 | 1730
658| 749 | 845 | ™7 | 1056 | 1169 | 1259 | 1415 | 1547 | 1684
641 720 | 823 | 923 | 1028 | 1140 | 1256 | 1379 | 1507 | 1641
6250 7111 803 | 900 | 1003 | 1111 | 1225 | 1344 | 1469 | 1600

2.03
250
3.08
3.60

4.9

5.63
6.40
7.23
8.10
9.03

10.00
11.03
12.10
13.23
440

15.63
16.90
18.23
19.60
21.03

22.50
24.03
25.60
2123
28.00

30.63
3240
8423
86.10
28.03
40.00

Safe loads for beams of California Redwood, 3£ of above.




368

CAMBRIA STEEL.

SAFE LOADS IN POUNDS

FOR RECTANGULAR
OF WHITE OAK AND
Allowable fibre stress 1200 pounds per square inch, Safety factor 6,

Safe loads for other safety factors may be obtained as follows :

Span Depth of Beam in Inches. I Deflaction

in annt.

Fost. | 4 | B 8| 7 8 ] 10 | 11 |12 | 13 | 14 3

4 s:-samm[m&a 2158 | 2700 | 833 | 4083 | 4800 | 5638 | 6508 | .38

5 667| 06D] 13073 | 1707_ 2100 | 2067 | 8207 | 3840 | 4507 | 627 | .m0

6  590] 800/1080| T} 1800 | 2292 | 2680 | 8200 | 3766 | 4356 | .86
b | amsmmn—— T e y

7 | 805 446: 686 033/ 1210 |T548 | 1909 =|2305 2743 | 8219 | 5798 | 118

8 | 267| 4173 600] 817 307 § 2400 154

0 | 237| 570,"353; 726 1.04

10 | 218| 333 480 &;3: 853 | 1080 2.40

11 | 194| 03| 436) 504 776 ! 982 | 1212 2.90

12 | 178| 278| 400, 544 1111 3.46

13| 164 256/ 36| 503 1026 4.06

14 | 152 Zisl 343 467 953 4.70

15 | 142{ 222 320| 436 569 | 720 | 8893 1076 | 1280 1502 | 1742

16 | 133| 208| 800/ 408| 533 | 675 | 833 [ 700871 1200 | 1408 | 1633

17 | 125 106 282| 384| 502 | 635 | 784 | 940 | 71207 1825 | 1537

18 | 119| 185, 267| 863) 474 | 600 | 74L| 896 | 1067 § 1252 | 1452

19 | 112| 175] 258 344 440 | 565 [ 702 | 849 | 1011 | TI86's 1875

20 | 107|167, 240/ 827| 427 | 540 | 667 | 807 | 960 | 1127